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Editorial... Vol.1 No.6 


This must be our best issue yet. And still we have more, 
bigger and better things planned. Introducing a circuit 
board with the magazine has opened up new dimensions 
for presenting a great range of exciting projects and has 
been greeted most favourably. 

Of the Frequency Counter, one reader wrote: “most 
underhanded, it forces me to make the project!”. If we 
can get more experimenters to make the project, we will 
go to any lengths to do so. 

Surprisingly enough, one copy of the Mini Frequency 
Counter appeared in California, USA. It was shown to a 
University lecturer in Electronics at one of the Univer- 
sities, who immediately offered to buy it. We later learnt 
the PC board alone was worth US$10. No wonder he 
wanted to buy it! So you see, you are getting very good 
value with the PC boards attached to the magazine. 

The HANGMAN is our first venture. It is a light game 
(no pun intended). Everyone knows how to play it. After 
you finish two hours construction and hours of playing, 
it will make an ideal gift for a youngster. Meanwhile you 
will have learnt from the 6 building blocks it contains. 

Next issue we have planned a couple of test- 
equipment boards, then a reaction timer which doubles 
as a shoot game - then a HI-FI VU meter, then ... let’s get 
back down to earth and start with this issue. I’m sure you 
will agree it’s packed with good ideas and basic facts to 
build upon. 

So, now let’s down to construction..... 
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On our Cover: 


Apart from the PC board, 
you will notice the 
cover shows the com- 
pleted HANGMAN. In- 


spired by a writer, it 
was completely re- 
designed using transis- 
tors and IC's. The inset 
shows our designer 
board modular building 
system. 
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Empty vessels make the most noise. 


Everybody likes re-discovering something 
they did years ago. Here’s a game we all played 
at school. Possibly under the name of HANG 
THE BUTCHER. The game is quite simple. One 
player thinks of a word and writes down the 
number of letters in that word in the form of 
boxes or dashes. The object of the game is for 
the opponent to suggest letters of the alphabet 
and if they are correct, are placed on the dashes 
in the correct order so that the word gradually 
appears. To make the game more interesting, a 
side issue Is introduced which effectively counts 
the number of incorrect letters. Each tme an 
incorrect letter is suggested a systematic 
framework is created made up of straight lines 
in the form of a gallows. A stick man represent- 
ing a person being hung completes the diagram. 
The game is concluded when the correct word 
is created or the stick man is completed, 
whichever comes first. 


HANGMAN 


AN OLD GAME - UPDATED. 
PROJECT COST..S9 (since you already 


have the board) 


This is a HYBRID circuit - meaning it is composed 
of two different species. We have combined 
transistors with IC’s to achieve an update of an 
old game. The complexity of the circuit comes 
from the repetition of the transistor stages. Due 
to the number of biasing resistors required it is 


strongly suggested that you use a PC board. Not 
only has the layout of the board been carefully 
designed to make it look symmetrical when 
completed but also allows the project to go 
together so much easier. The boards are printed 
with an overlay and will fit directly on top of a 
Zippy box so the whole game /ooks professional. 


This is an electronic version of the game. The 
stickman and gallows are made from 15 LEDs 
and each time the touch plate is touched, one 
more section of the cartoon is illuminated. The 
last LEDs to be lit are 14 and 15 which 
represent the feet of the man. When these 
LEDs are full brightness, the 8th LED begins to 
flash, indicating the man is “HANGED”. The 
game can be played two ways. The “normal” 
way involves the secret word and using the 
hangman to count the incorrect letter. The 
other suggestion Is to take it in turns illuminating 
the LEDs until the flashing LED is set into 
oscillation. The player creating the first sign of 
continued flashing is the winner. In either game 
you will have lots of fun, especially in a 
darkened room where the full effect of the LEDs 
will be realised. | 


TALHING ELECTRONICS NO.6 5 


HOW THE CIRCUIT WORKS 


7 BLOCKS 


The HANGMAN game consists of 7 main 
building blocks. These are shown in the block 
diagram and are identified as follows: 

2Hz oscillator with voltage trip. 

2 KHz multivibrator 

Voltage doubling 

Staircase voltage detector 

Y2 second debounce 

1/10th second “one shot”. 

Shut down. 


a id le a a 


When the power is applied, the only building 
block to come into operation is the 2 KHz 
multivibrator, block 2. It is made up of gates c 
and d of IC2 and feeds the push-pull buffer 
consisting of Q11 and Q12 to charge the 
100mfd electrolytic. The oscillator runs at a 
fairly high frequency and this reduces the size 
of the coupling capacitor. This building block is 
called a VOLTAGE DOUBLER and the voltage 
appearing at the output terminal is very close to 
double the 9v supply minus the voltage drops 
across the two diodes. Under no-load conditions 
this voltage appears at the output as 14v. We 
call this BOOST and we have labelled it 12v 
BOOST because it reduces to 12 volts under 
full-load conditions. 

The mechanics of the voltage doubling circuit 
are very easy to follow. The multivibrator c and 
d produces a square wave which is fed to the 
bases of the two complementary transistors. 
When one transistor turned hard on, the other 
is full off. For the first cycle, the output gate c is 
LOW and the BC 557 is turned ON. The 
negative end of the 22mfd is taken to the 
negative rail and charges quickly via the top IN 
4002 diode to 7.5v. At the same time the 
100mfd electrolytic is charging to 7.6v via the 
two diodes. When the multivibrator swings 
HIGH, the top BC 547 transistor turns ON and 
the BC 557 turns off. The negative end of the 
22mfd is now brought to the positive rail and its 
stored 7.5v will be added to that of the 100mfd 
electrolytic to bring the total voltage up to 15.2 
volts minus .7v drop across the lower diode. In 
fact the voltage drop across the diodes have a 
double effect on reducing the voltage since 
they are used for each part of the voltage 
doubling action. They account for nearly 3v 
drop. We must also include the collector- 
emitter voltage drop of each transistor as this 
reduced the maximum voltage available on the 


22mfd boosting electrolytic. Thus the resulting | 


voltage out of the doubler is considerably less 
than you would expect. All these diode and 
transistor voltage drops are constant for any 
voltage doubler and would obviously be less 
noticeable when using higher voltages. This 
arrangement is capable of delivering 15 to 20 
milllamps and since it does not have a very 
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good regulation, the voltage under load drops 
to about 11 or 12 volts. This is just enough to 
illuminate LEDs 14 and 15 in the staircase 


circuit. 


PIN OUTS: 


) 


CD40T1 


EMITTER 


EMITTER 


LEDs 14 and 15 are positioned as the feet of the 
man being hung and are controlled by transistor 
Q10. The reason for providing a voltage doubler 
circuit is two-fold. It introduces a new building 
block into our “library” and adds interest to the 
project while providing an economical way of 
producing the necessary higher voltage rather 
than using a 12v battery. 

When a player places his finger on the 
TOUCH SWITCH, the first monostable multi- 
vibrator consisting of gates a and b in IC, will 
be triggered into its unstable state and produce 


voltage level 


detector 2KHz oscillator 


Push-pull buffer 


TOUCH 


“(A Roy 


T 1/2 sec debounce 1/10th sec pulse 


HANGMAN BLOCK DIAGRAM 


voltage 
doubler 


There is no short cut to knowledge 


ic, CD4011 


Note: This circuit uses “box” resistors 
and “no bridges” for crossing wires. 


ic, CD 4011 


=i TOUCH 
es SWITCH 150K 
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HOW THE CIRCUIT WORKS 


a spike through the 10n capacitor to operate 
the second monostable. The output pin 10 is 
normally HIGH. It will go LOW for1/10 second 
then return HIGH. It will remain in this state 
until your finger is removed and re-applied. The 
time delay of the first monostable has been 
carefully chosen to be longer than the second 
so that the circuit is fully debounced and can 
only be triggered every half-second. The second 
monostable has a time delay completely inde- 
pendent of the first and produces a short pulse 
which charges the 470mfd electrolytic via the 
3k3 resistor and diode. The purpose of the 
diode is to prevent discharging of the electrolytic 
once the monostable has fallen back into its 
stable state and produced a LOW on pin 10. 

The charging of the electrolytic is exponential 
and each pulse from pin 10 produces sufficient 
energy to raise the voltage of the 4/70mfd 
approximately .75v to turn on one transistor at 
a time in the staircase. At the bottom of the 
staircase, one pulse will be sufficient to illum- 
inate one of these steps but as they increase 
towards the top, more than one pulse will be 
required. Transistor Q1 is connected as an 
emitter-follower, the load being the base resis- 
tors in the staircase. The voltage across this 
load will be directly proportional to the voltage 
on the electrolytic (i.e. the base voltage) minus 
the .75v base-emitter voltage drop. The main 
purpose of the transistor is to separate the 
470mfd electrolytic from the load of the stair- 
case. If we were to remove this transistor the 
circuit would function as before except that the 
load of the 9 staircase transistors would tend to 
discharge the electrolytic rather quickly. 

So, in effect, the emitter-follower transistor 
is providing an impedance matching arrange- 
ment to reduce the drain on the electrolytic, to 
a value about one-hundredth of a directly- 
coupled version. 

The base resistors have been chosen accord- 
ing to the voltage they will be required to drop. 
Many factors influence the actual value selected 
for each base resistor as the impedance of the 
circuit changes with rising voltage and this 
alters the conditions considerably. 

The first transisitor in the staircase is Q2. it 
will turn on when its base voltage is .75v higher 
than the emitter voltage. The second transistor, 
instead of being connected to the ground, its 
connected to the base of the first transistor. It 
too will turn on when its base voltage is .75v 


higher than its emitter. This means the incoming 


voltage will need to be .75v + .75v or 1.5v 
before it will be fully turned on. This reasoning 
continues up the staircase so that the top 
transistor will require 6.75v to be turned on. 
Extending back, the 470mfd electrolytic re- 
quires 6.75 + .75v or 7.5v and the output of the 
IC .6v higher again to account for the diode 
drop. The IC needs an even higher output 
voltage to be able to supply a charging current 
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through the 3k3 current limit resistor. To be on 
the safe side, the supply rail should be 7.5v + 

3v + 2v = 10.1v. The need for a high supply 
voltage is even more important when illumin- 
ating the top LEDs 14 and 15. So much of the 
supply has been lost in the base-emitter junct- 
ions that 11.5v is the absolute minimum voltage 
if we expect to get adequate brightness from 
the top LEDs. This will allow us just 4v for the 
dropper resistor and LEDs. 

You will notice the power to the 15 LEDs 
comes from 3 different sources. LEDs 1 to 7 
and 11 are supplied directly from the Sv supply. 
LED 8 derives its supply from a slow cycling 
oscillator. This is made up of gates a and b of 
IC2. It forms a gated oscillator with pin 3 
normally HIGH. The oscillator is triggered via 
pin 1. When it detects approximately half 
supply voltage through the high impedance 
resistor network comprising the 390k, 100k 
pot and 390k resistor, it will flash LED 8 at 
about 2 cycles per second. 

LEDs 9 and 10 are series LEDs and need to 
be driven from a source slightly higher than 9v. 
To achieve this we must take them to the 
BOOST rail. LED 7, being a single LED will just 
operate from the 9v rail. The remaining 4 LEDs 
need 12v to operate. LEDs 14 and 15 are 
paralleled together so that they can attain full 
brightness from the 12v rail. 


Resetting the game is accomplished by dis- 
charging the 470mfd electrolytic via Q13. This 
transistor is normally biased in the off condition 
with the 2M2 base-emitter resistor. When you 
touch the SHUT DOWN wires with your finger, 
a small forward bias ts applied to the transistor 
and it turns ON to bleed the electrolytic. The 
light-emitting diodes will gradually turn off as 
the voltage on the electrolytic falls. When all 
the LEDs are off the quiescent current for the 
game is only about 100 microamps. This is so 
small that no on/off switch is required and even 
small penlite cells will iast their normal shelf 
life. 


LEDS TURN ON IN THIS ORDER 


HANGMAN PARTS 


R1 ae 10M 
R2 7 150K 


? R3 i 2M2 
R4 o 33K 
@ KS 1N4002y, _ "oe PC LAYOUT R5 yi 3K3 
83 | R6 a 2M2 
+ Co £ TSR R7 - 47K 
R8 e 330R 
t RO de 47K 
100K ) R10 “ —-- 330R 


R11 7 47K 


R12 ’ 270R 
R13 3 47K 
R14 = 270R 
R15 “33K 
R16 . 270R 
R17 = 22K 
R18 a 680R 
R19 7 10K 
R20 = 150R 
R21 7 10K 
R22 7 150R 
1 N R23 “ 4K7 
are ES R24 ‘ 150R 
\N R25 “ 390K 
\ gy” : | . R26“ 390K 
\ . R27.” ~—s 47K 
N Wy ok ~ R28 ‘ 330K 
< | \ R29 “ — AK7 
| R30 id 4K7 
C1 electrolytic 4.7mfd 16v 
C2 capacitor 10n 100v 
C3 electrolytic 4.7mfd 16v 
C4 < 470mfd 16v 
C5 " .22mfd 16v 
C6 capacitor 1n 100v 
C7 electrolytic 22mfd 16v 
C8 “ 100mfd 16v 
Q1-Q11 Transistor BC547(11 off) 
OVERLAY FOR HANGMAN 012 ii BC 557 (1 off) 
An overlay makes construction so easy. It Q13 BC 547 (1 off) 
will take the best part of an hour to assemble 
the HANGMAN, even with all the parts ready jae Quad Nand ri ae 
at your fingertips. See the cover photo if you 
are not sure where any of the components are I 400k 15 3mm Red Leds. BUY 20 LEDS. 
placed. Use only DURACELL’s to power this mini trimpot 


1- Diode 1N914o0r 1N4148 


game. Ordinary ‘dry cells’ will not last very long 2 - Diodes 1N4002 


as their voltage soon falls to 8&v or less fora 9v batters enn 
battery. At this voltage the doubling circuit will ry P 


: : ee Sv battery 
be incapable of supplying sufficient voltage to 
light LEDs 14 and 15. | Be oN At © BORRD 
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When words fail, music speaks. 


aviv MAKING YOUR OWN FLASHING LED aya 


You can make your own flashing LED with the 
help of a couple of transistors, 3 resistors and an 
electrolytic. This circuit has a couple of advan- 
tages over the intergated flashing LED unit. It 
pulses the LED with a higher peak current to give 
a brighter illumination and by adjusting the 
on/off ratio, it will consume about 1mA average 
current. This means it will work for a very long 
time from an almost exhausted battery and will 
effectively cost you nothing to run. A couple of 
ideal arrangements for this unit involves deter- 
rent alarms around the house or in the car. They 
can be left on indefinitely as a warning to 
possible intruders. Place the LED in an obvious 
position near the front door or under the dash 
with a sign saying “alarm activated when flashing’. 
It could also be used as an indicator for battery 
powered equipment due to its small current 
consumption. 

The operation of the circuit is as follows:- 

When the battery is connected, both transistors 
are turned off and the electrolytic charges via the 
' 330k resistor. The 10 ohm resistor completes 
the circuit. When the base voltage rises to about 
.6v (this is the same as saying the electrolytic 
charges to .6v) the BC 547 turns on and its 
collector-emitter voltage drops to turn on the BC 
557 via the 1k resistor. This illuminates the LED 
and produces a voltage drop of 2v across the 10 
ohm resistor. The electrolytic now sees 2v on its 
negative lead. This is, in effect, a reverse-voltage 
to the electrolytic. The .6v charge on it is added 
to the 2v from the negative lead and this tries to 
put 2.6v onto the base of the BC 547 transistor. 
But since the base cannot rise to more than 
about .6v, the energy tn the electrolytic is used 
‘up in trying to provide this turn-on voltage. There 
comes a point when it can no longer supply 
sufficient current and the transistor “turn-on” is 
reduced. This action is passed to the BC 55/7 
where the current through the collector circuit is 
reduced and the voltage across the 10 ohm 
resistor is reduced slightly. This lower voltage is 
passed to the base of the first transistor to have a 
dramatic effect in turning it off. Very soon the 
chain reaction turns both transistors hard off. 
The voltage remaining on the electrolytic is 
about .3v and this is slowly increased via the 
330k resistor to begin the cycle over again. 

Use a small piece of veroboard or plain matrix 


CONNECTING A FLASHING LED TO AC 

A flashing LED can be connected across the 
output of a 6.3v transformer providing a diode is 
placed across the LED to “short out” the reverse 
voltages. The dropping resistors will need to be 


up-rated to handle the extra current if they get 
too hot. 


6.3V AC 


board to mount the components. The circuit Is 
guaranteed to work using almost any value 
electrolytic from 2.2 mfd to 47/0mfd. The charging 
resistor must be higher than 100k to allow for an 
off cycle, and should be in the range 100k to 
470k. 

The selection of capacitor and resistor will 
determine the “off” time and to some extent the 
“on” time. The 10 ohm resistor can be increased 


LED FLASHER 


to 47 ohms to alter the off period quite consider- 
ably as this will alter the value of the reverse 
voltage on the electrolytic. Obviously this voltage 
must be overcome before the first transistor will 
turn on and thus the off cycle will be lengthened. 
Any LED will operate in this circuit and almost 
any transistors can be used. In fact it is an ideal 
circuit for your “junk box” parts as nothing is 
critical. 


1/4W 


1N4002 


~~ 
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You cant turn the clock back, but you can wind it up. 


CONSTRUCTION 


Examine the printed circuit board for any 
holes which may be filled-in with solder. This 
happens during manufacture, when the copper 
tracks are being tinned. Clean these out with a 
soldering iron and needle or a length of copper 
wire. Whether you use a ready-made printed 
circuit board or ahome made board, some form 
of printed construction is essential for a circuit 
of this complexity. 

Follow the usual method of fitting the parts 
by firstly soldering the resistors in position. 
Refer to the layout for their positions. They can 
be inserted either-way-round but it’s best to fit 
them so that the colour bands can be easily 
read when you are checking them later. Some 
boards have been silk-screened with an overlay 
of the parts. This will assist enormously with 
construction and show you which side of the 
board to mount the components as well as their 
exact positions. 

Next fit the jumper wires including those 
making up the touch switches. You can use 
tinned copper wire or the ends of resistors. Do 
not use plain copper wire as its appearance will 
deteriorate and become tarnished after a period 
of time. 


The 100k mini trim pot, 3 diodes and 2 
capacitors are fitted next. The diodes must be 
inserted with their cathode end as shown. This 
is identified on the component by a band. In the 
case of the small signal diode, it may have a 
blue, red or black band, depending on the type 
supplied. The 5 electrolytics must be inserted 
with the positive end as marked on the board. 
The positive lead is the long lead so don't cut 
them off until they have been inserted and 
soldered. 

Next fit the 15 light-emitting diodes. These 
are very temperature sensitive and will be 
destroyed if allowed to get too hot during 
soldering. Hold them in position during soldering 
with your fingers to prevent them getting too 
hot. The cathode all face one direction and are 
marked on the board with a dot. This is the 
short lead and if you look into the body of the 
LED you will see it is the largest portion inside 
the LED. 


Lastly insert the semiconductors most vul- 
nerable to damage. The 13 transistors are 
inserted as shown in the layout diagram. You 
will notice a uniformity about the way they are 
inserted and this should prevent too many 
mistakes. Finally the two chips are fitted to the 
board. Locate pin 1 on the chip via the dimple 
and align it up with pin 1 on the board as 
marked with a dot. Double check this against 
the layout before soldering as you will not be 
able to remove the IC after it is soldered. 


IF IT DOESN’T WORK 


If your unit fails to operate for some unknown 
reason, it can be diagnosed with the aid of a 
simple piece of test equipment. This is a LED 
and 330R resistor connected to two jumper 
leads. A multimeter will also be handy but not 
essential. Connect the cathode of the test LED 
to ground and use the resistor lead as a probe. 
Switch on the game and test these points on 
IC2 for a HIGH: Pins 3, 5, 6, 10, 11, 12, 13 and 
14. 

Pins 10, 11, 12, and 13 will be supplying the 
BOOST circuit. Notice the LED will light up 
very brightly when connected to the positive of 
the 100mfd electrolytic. Also connect to the 
common emitter terminal of the transistors for 
a HIGH. Once you have BOOST, !C1 will be 
obtaining its power and will be ready for test. 
Before checking the second IC, test each of the 
LEDs by taking the flying lead of the resistor to 
each of the resistors connected to the collectors. 
The test LED will light up as well as a single or 
pair of LEDs on the game. If only 1 LED of a pair 
lights up as well as the test LED, you will know 
that one LED has shorted during assembly due J 
to soldering. If no LEDs light up, one of the 
LEDs is open circuit, and if only the test LED 
lights up, both LEDs are shorted. If one section 
of LEDs is not being turned on, the transistor 
could be getting incorrect biasing or suffering 
from a base-emitter short. 

The 470mfd electrolytic can be charged 
eternally via a 10k resistor connected to the 
positive of the battery. This will sequentially 
turn on the LEDs. Once the LEDs are alight, 
they should stay illuminated for 5 minutes or so 
without the voltage on the electrolytic draining 
away. Any gradual decline will indicate a leak- 
age path. Remove the shut-down transistor 
and the staircase base resistors starting from 
Q10, to locate the fault. Q1 should also be 
checked. 

The second 1/10second TOUCH SWITCH 
delay output is detected on pin 4. It is normally 
HIGH and goes low for 4%gsecond. Pin 10 is the 
pulse output and will flash briefly when gates c 
and d are pulsed via the 10n capacitor. You will 
be able to detect this pulse on the test LED. 

lf LEDs 14 and 15 do not illuminate, the 
battery will be slightly LOW. The circuit is fairly 
critical on voltage. The supply cannot deviate 
more than 1 volt either side of 9v. 

Use this same reasoning to investigate any 
other of the blocks you fee! are not operating 
satisfactorily. Once you have run over the 
whole circuit, connect up the battery firmly and 
mount the board on a Zippy box. The board will 
accept 2 small screws to finish the job. All that 
is left now is find an opponent and meet your 
challenge. 
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UNIBOX is exclusively imported 
by Stewart Electronics. 

The range incorporates 3 inno- 
vative features making it the most 
versatile set of boxes on the 
market. They aren't cheap but on 
a cost-for-quality basis, make a 
superb project box. In fact the 
quality-of-finish would be accep- 
table for industrial standards. 
Enclosures are available in six 
sizes and five colour combin- 
ations. They are manufactured 
from a tough engineering-grade 
thermoplastic and can be readily 
customised with hand _ tools. 
Enclosure sizes range from 1%" 


PACKAGING SYSTEM 


high X 2” wide X 2 3/4” long to 2” 
high X 4” wide X 5%" long. 

For circuit construction, custom 
epoxy-glass GRIDBOARDS are 


available for horizontal and ver- 
tical mounting in the enclosures. 
The GRIDBOARD hole pattern 
accepts IC sockets and other 


standard lead components. Two 
sizes of transparent red and 
smoke grey windows are available 
for use with LED or incandescent 
readouts, indicators etc. 

Also available are two sizes of 
opaque grey panels for mounting 
switches, potentiometers, con- 
nectors etc. 

Resilient, non-scuffing feet which 
fit all boxes, may be utilised for 
bench or desk-top applications. 
The exclusive feature with the 
cutouts means the knobs or read- 
outs remain attached to the cir- 
cuit board via the leads making 
construction and repair very easy. 


b 


STEWART ELECTRONICS 


44 Stafford St 


Huntingdale 3166 (03) 543 3733 
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So Y UAMIbE PACKAGING SYSTEM 
© 


x 2.07" x 
120-*| 1.50” x 2.65" x 3.75' 
1.50" x 3.25" x 4 38 
2.00’ x 3.25" x 4.38” 

x 4.00" x 


4.00" X 
GRAY, BROWN, ORANGE, GREEN, BLUE 


" SPECIF ¥ COLOR 


COLOR APPLICATION 
RED WINDOW 


SMOKE SIZE A windows and panels fit 
202 GRAY. WINDOW UNIBOX part numbers 120 (side), 


130 and 133 (side and end), 140 
RED WINDOW and 144 (side and end). 
MATERIAL ~ ACRYLIC WINDOW SIZE B windows and panels fit 
oe PANEL part numbers 133 (side) and 144 
7 (side and end), 


MATERIAL — NORYL USEFUL FLAT AREA A ~ 80" X 2.06" B— 1.12” X 2.70" 


GRIDBOARDS 


PART 
1.60" X 2.30” 110 HORIZONTAL 


2.20" X 3.30" 120 HORIZONTAL 
312 


130 and 133 HORIZONTAL All Prices+ 
3.60" X 4.90” 140 and 144 HORIZONTAL 1 7% Sales 
Tax 

1.25" X 2.80" 
1.75" X 2.80" 
1.25” X 3.55” 


Lo Adoo 


120 VERTICAL 
130 and 133 


VERTICAL 
VERTICAL 
VERTICAL 
VERTICAL 


| 312 | 


ENLLOUSUAE FEET 
MATERIAL — ELASTOMER | NUMBER 200 (PACKAGE OF FOUR) FIT ALL SIZES OF ENCLOSURES 
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140 and 144 
144 


MATERIAL — FR-4/G-10 


03 
04 
13 
14 
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A ship in harbour is safe, but that’s not what ships are for. 


Germanium alloy transistor for small- 
signal applications of the “OC” series. The 
case Is glass. 


“20 transistors in a thimble”. 


3 YEARS 


The release of this issue marks the 33rd anni- 
versary of the discovery of the transistor. It was 
just before Christmas 1947, when Dr Shockley 
and two colleagues, Drs J Bardeen and W H 
Brattain finally clinched months of work and 
created the first successful transistor. It was not 
an accidental invention but the culmination of a 
long line of study of the electrical properties of 
crystals, going back to the mid-nineteenth century. 


It would be difficult to say how many contribut- 
ions from other scientist aided these researchers 
in producing the final success but it was certainly 
made up of a lot of peculiar phenomenons all 
along the line. So many “reverse reactions” were 
occuring in the experiments on conduction that 
could not be explained by the knowledge of the 
day. The most mystifying of all occured at the 
Bell laboratories in New York. Metallurgists 
were preparing pure silicon for rectifier experi- 
ments and found that some of the rectifiers 
worked, others operated around the other way, 
while some did not work at all. They concluded 
that the silicon must still contain a microscopic 
amount of trace elements which were dramatically 
affecting the effectiveness of the silicon. They 


worked to isolate these impurities and found 


Arsenic and phosphorus produced one type of 
silicon while Boron or Indium produced another 
type. They called the first type “P” and the latter 

“N"-type. Using these characteristics, they pro- 
duced the first PN silicon diode in 1940. Although 
the first semiconductor diode was silicon, they 
had also detected a similar effect when “doping” 
germanium. Small amounts of impurities added 
to pure germanium caused it to behave as a P- 
type material while others created an N-type 
material. Far more was known about germanium 
than silicon and so a special research depart- 
ment was set up at Bell laboratories to continue 
with this exciting field in the hope that an 
amplifying device may be possible. They worked 
on designing a controlling layer between the P- 
N junction to produce a device similar to a triode 
valve. 


On December 23rd 1947 they succeeded. And 
the transistor was born. The original transistor 
(actually a very accurate copy) has been preserved 
to this very day in the Science Museum London 
and it looks just like a jumble of curly wires. Even 
the laboratory notes for that day are preserved 
and in a typical scientific fashion, are barely 
ledgible. The transistor looks so primitive that 
you would hardly credit such a remarkable 
device was born in so humble a beginning. 
During the next two years the transistor was 
improved upon out of sight, and the technique 
for refining the germanium and mounting the 
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He best can pity who has felt the woe. 


John Bardeen, Walter Brattain and William 
Shockley (seated) - inventors of the tran- 
sistor. 


A mode! of the first transistor invented in 
1947. 


Early Texas mesa integrated circuit show- 
ing the vitreous enamel package, from the 
underside of which the connecting leads 
protrude. 


material, were made commercialised. Every step 
along the way produced a new challenge. Never 
before had such purity been required. Whole 
factories had to be absolutely free of contamin- 
ants, the wires had to be finer than that 
available and the connections had to be ex- 
tremely accurately positioned. 


At the beginning of 1950 the transistor was still 
a novelty. Their cost precluded them from most 
applications. They had not yet achieved any of 
the ratings of a valve. Their reliability was not yet 
proven and the circuit technology had not yet 
filtered down to the manufacturers. Transistor 
circuit design was vastly different to valve design 
and this required time to be accepted by designers. 
Apart from this, a number of different types were 
being developed and the best of the range would 
only come out in time. Even the text books of the 
day argued in favour of one type while others 
suggested another but at least the electronics 
industry did not reject the introduction in any 
way. 


By 1952 the British Post Office Research at 
Dollis Hill had demonstrated the first line-amplifier 
using junction transistors and a year later, in 
America, Texas Instruments produced the first 
pocket transistor radio. The first commercial use 
for the transistor in the UK was in the production 
of hearing aids. Up to this time only valve aids 
were available and these required relatively large 
batteries (a 1.5v battery and a 22.5v battery). 
These were heavy and expensive and required 
constant replacement. Some of the first transistor 
types to be marketed were designed for hearing 
aids and were the “OC” series. By 1955 the first 
batch of three hundred, 5-transistor aids was 
released. By comparison, they were extremely 
amateurish, being hand-wired into a birds-nest 
circuit without any sign of a tag-strip or PC 
board. The stiffness of the leads served to 
separate the components and no insulation or 
potting was used. The equivalent price of these 
transistors in today’s values would be $10 to 
$15 each, so you can appreciate the cost of a 
hearing aid to the wearer. But the reduction in 
weight was well-worth the added cost. 


Some of those early-series transistors were 
placed on the components market and engineers 
soon began designing and building with them. 
Many an engineer scraped the black paint off the 
glass-case to use them as sensitive photocells. 
As production techniques improved the devices 
were fitted into metal cases and sealed with 
solder. In one batch this produced flux contam- 
ination and this led to hermetic sealing for future 
runs. 


_ Mastering transistor manufacture was enormously 


costly. One manufacturer produced TWO suc- 
cessful devices in one week while another 
claimed the first device represented an invest- 
ment of two million dollars. It is interesting to 
note how the “OC” series came about. It was an 
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An enlarged view of a Germanium alloy 
diffused switching transistor. 


The first integrated circuit invented in 
1958 by Jack Kilby. 


A modern micro electronic circuit, shown 
in the smallest square, can have more 
than 250,000 components. 


indium 
pellet 


Slab of N-type germanium with two Indium- 
doped pellets alloyed to it so that it will be 
modified to P-type immediately below 
them after heating resulting in an alloy- 
junction transistor. 
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extension of valve numbering. The Philips group 
have always produced a sensible code for all 
their components and the transistor was just an 
extension of that code. The normal valve abbrev- 
iations were: A for diodes, B for double diodes 
and C for triodes. The first symbol of the type 
number was reserved for the heater voltage, zero 
for transistors. So the OC series was clearly a 
triode with no heater. 


The first devices were germanium but this material 
was in very short supply. Only 3 sources were 
known and the cost of the raw material proport- 
ionally high. The only alternative was silicon, 
another group IV element, but at the melting 


point of 1420°C produced a number of problems 
with the quartz crucibles. They tended to dissolve 
in the silicon. 


Texas instruments were the first in the field in 
1952 with silicon transistors and had a virtual 
monopoly for 3 years. Initially these transistors 
were low-gain and the frequency response was 
poor but the leakage current was considerably 
less. Meanwhile in Japan, Sony started manu- 
facturing transistors in 1953. A year later they 
produced their first transistor radio and started a 
monopoly on short-wave and FM transistorized 
receivers which was to last for more than 10 
years. With all these improvements to production, 
the price of transistors began to fall. In 1956 the 
price had dropped to $12 each, $10 in 1957, $4- 
$6 in 1960 and $2 each for large quantities. 
Firms such as Philco had decided to stay with 
germanium devices and as sales fell, so did the 
profits. They were finally wound up in 1969. 
Such is the result of bad decisions and techno- 
logical mistakes, losing not only customers, but 
key staff and research engineers. 


Perhaps one interesting example is the BC 107. 
Introduced in 1963, it is a planar epitaxial silicon 
transistor. It still sells some 10 million devices 
per year and were originally made in the same 
factory that had formerly produced 50 million 
valves per year. The only difference being the 
size of the factory floor required. It needed only 
one tenth the production area. 


The transistor saw so many additional improve- 
ments. This led to the massive number of types 
and we now have over 5,000 different types of 
transistors. This has produced a bewildering 
array of cases and ratings which has proven to be 
far beyond any possible co-ordination. In fact the 
design of transistors has got out of hand with 
over a dozen manufacturers producing the same 
device under a different part number. Fortunately 
things have advanced on the high technology 
side of things. The next generation of semicon- 
ductor devices has well and truly swamped the 
humble transistor so much so that it is almost 
obsolete as a discrete Component. For some 
time it was realised that a number of transistors 
could be constructed on the same base substrate 
with accompanying passive components to pro- 


It is easier to ruin a kingdom than set up a pie Stall. 


Comparable Comparable Comparable 
syne Miniwatt beds Miniwatt | Type Miniwatt 
number types number types : number types 
OC65 OC65 OC623 OC65, OC66 | T34F OC72, 2N281 
OC66 OC66 OC624 OC65, OC66 | S161 2-OC72 
OC70 OC70, 2N279 OD503 OC30 | TS162 OC71 
OC71 OC71, 2N280 OD604 OC30 | TS163 OC71 
OC72 OC72, 2N281 RL31 OA81, 1N476 TS164 OC71 
OC73t Oc71 RL32 OA81, 1N476 TS165 OC72, 2N281 
OC74 OC74 RL41 OA70 TS166 OC70, OC65 
OC75 OC75 RL43 OA81, 1N476 TS620 OC65, OC66 
OC76 OC76, 2N284 RL44 OA81, 1N476 TS621 OC70, OC65 
OC77 OC77 RL143 OA81, 1N476 ZJ13% OC72 
OC601 OC70 RL231 2-O.A79 CV442 OA81, 1N476 
OC602 OC70 RL232/B 2-OA79, 2-OA72 OA73, 1N616 
OC602 (spez.) OC76 T34A OC65, OC66 CV1353 OA81, 1N475 
OC603 OC71 T34B OC65, OC66 CV1354 OA85, 1N478 
OC604 OC71 T34C OC65, OC66 CV2400 OC71 
OC604 (spez.) OC72 T34D OC72, 2N281 CV5105 OCc45 
OC612 OC45 T1040 OC16 
OC613 OC44 T1041 OC16 
OC622 OC65, OC66 | T34E OC72, 2N281 
nner tiene 
A close-up of a Germanium alloy transistor One of the first transistor cross-reference 
in a TO3 package for power applications. lists. (1958) 


duce an integrated package. In 1958 this is 
what Texas Instruments did. The key to this was 
the planar process developed by Fairchild. The 
first units were very primitive to look at, being a 
vitreous package from which the wires protruded. 
Initially the package contained only one type of 
device, either a set of transistors or a set of 
resistors. When these were merged together in 
later arrangements, it was realised that a resistor 
required the space of 4 to 6 transistors. New 
circuit designs were introduced to replace a 
resistor with a number of transistors and today 
resistors are limited to the range of 30 ohms to 
1k ohms. 


Improved transistors of the Field Effect type and 
high speed switching came about with the 
inclusion of the Shottky diode in which the knee 
voltage is only .3v instead of .5v for a silicon 
junction diode. Integrated circuit prices plum- 
meted just like transistor prices a decade before. 
In 1963 an integrated circuit sold for $30. Once 
the production line was set up, the price fell to 
$2. This has been gradually pared away to the 
current price of about 30¢ for the average inte- 
grated circuit incorporating 20 or so transistors. 
During this price fall, the quality of the IC’s has 
improved with Japan coming heavily onto the 
market. Without a doubt, the integrated circuit 
has taken over the vast majority of individual 
transistor operations and it seems the life of the 
most phenominal little device ever to be invented 
will be less than 40 years. It is heart-warming to 
An integrated circuit showing a transistor think that almost every device made during 
T = resistor R and @ diode D. those 40 years will outlive its own destiny. 
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UNIVERSAL BATTERY CHARGER from 


A&R 


Charges AA, C, D and 9 volt Nicad Batteries. The 
charger is able to monitor if the battery is 
receiving a charge. It also tests batteries. 


POP ODPOOCCCEEPPDOL 


AREAL BARGAIN W! 


| 7 | PRODUCTS THAT HELP YOU 
Need an Extra Pair of Hands?? 
You need a Scope P.C.B. Holder MAKE A BETTER JOB OF IT. 
COMPARE THESE FEATURES: 


1) Swiss made multicore wick 


2) Tip Kleen 
@ Choose from 4 pre set angles of 3) RF 1 O Rosin Flux Paste 
tilt and 8 axial positions at 45° 4) Savbit Solder Dispenser 
increments.. T/L * Multicore Special - The Lot - 


ONLY $5.20 + psp $1.00 


Remind us about your free gift with every purchase. 


$70.34 


iS 
SEE 


FLEXIBLE CAPACITY 
® Holds single or multiple boards 
to 750mm. (using extra arms and 
longer bars) yet allows full 
rotation. 


Scope Panavise - Model 333 


S 
ELECTRONICS 


P.O Box 23.,Surrey Hills 
REAn 139 Union Rd. 3127 
Surrey Hills 3127 
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lose to prove it. 


trouble about being a good sport is that you have to 


The only 


stoi adeeb lcd dd itardadadeadl eee eee 


vERY ) y EX iE SVE. & WEIGHTY. (QUITE. 
WER, TRA AN SFORMER. ITSELF i x 


cpl SS THE DCG RONEN Does Nor CONCERN vs” cee 
Sol enfonfonjont a OR ITHE, CHOKE, | caee 


: oes an 4 “A NAL oe "COMPONENT Heke AGED RippLe: i 
aan s conte For ean) s 


: : THe VOLT 1 PRoOUs rey KS. ARE. REDU 
IT cg MS ae E EXCE $$, EN NERGY . 061 T 


TALKING ELECTRONICS no. o 21 


a CHoKE THE SAME SIZE AS THE POWER ” TRANSFORMER, Wine is 
SMOOTH JOO TIMES BETTER THAN AN R-C NETWORK = 


ie) ‘Tie VOLTAGE DROP ACROSS A CHOKE WILL BE ho THAT « OF AN = 
RC NETWORK, — ia -s 


f 4 ss Cy 


_ ayes CHOKES ARE VERY EXPENSIVE 0 HEAVY ano fumes ST x 
-_ UNOBTAINABLE. oes oo 


dapee SMOOTHING AND RESISTOR, SMOOTHING. HAVE. GONE oOvUT OF AvOUR : 
Yor A NUMBER OF REASONS. RPART FROM THE COST ANDO SIZE. MOST. 

EQUIPMENT REQUIRES 4 EIMED VOLTAGE AGS WELL AS VERY LITTLE is 
hs ae COMPONENT, SUCH AS I2v. flv At “Olv RippLE OR 35v +3v. @ lv. = 
— Ripere. THis MEANS THE J2v CiRcvIT DOES NOT WANT MORE THAN 7 
. —13V OR LESSTHAN I]v. FOR EXAMPLE A l2v PORTABLE TV WILL 
— OVER- SCAN THE PICTURE IF FED I3v OR WILL HAVE LACK OF HEIGHT AT ih 
Z — KEEPING THE VOLTAGE AT I2v IS CALLEO REGULATION, A CHOKE a 
RESISTOR SMOOTHING DOES NOT PROVIDE ANY REGULATION - AND THUS, he 
— WASONLY LIMITED USE. ioe, 


: “SB REGULATOR A REGULATOR HAS THE ABLITY TO genuce ANY. a ze 

—s RIPPLE WHILE SUPPLYING A FIXED VOLTAGE UNDER. = 
= | hae LOADS. THE SIMPLEST FORM (OF REGULATOR LS. = 
ae A 10 oe 


To SHOW THAT THE output IS AT a a 
MUCH LOWER VOLTAGE ANO THE = 
RESISTOR, IS DROPRING. T HE VOLTAGE. = " ; 


By Rien Eee aan 


. 1 - Tas, 1S SALLED | A wes 


g | en + BEekus pa ia anon | : . 


- : Ago eee | | ami ope soe : wf son 2 pk a ; . does 


w/a ges = ! ; an opal 


K, OUTPUT. 


Wobtaee + ROM THE RECTIFIERS 1S 6v I2v ‘OR BV. TT HE ‘DH ier ehee ” 
BETWEEN. *65v AND SAY I2v !S OROPPED IN THE RESISTOR | « AND THIS. .. 
LAN, BE. A. ERY WASTEFUL CIRCUIT Ue you Whe See. agin ee else ed a! 


22 TALKING ELECTRONICS NO.6 


When all else is lost, the future still remains. 
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Those who do the hard work have the good /uck. 
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the Australian market. In fact it is a 


an up-and-running package for a price 
you ask. It’s simple, the Australian 


PEACH TAKES OFF 


A new computer has recently been released on 
promotional release and the distributors are offering 
which is lower than in Japan. “How can they do that?” 
market is test scene for software production and three firms in Australia are already engaged in 
designing a wide range of business programmes. After all, the two most popular competitors 

had very little back-up programmes at the beginning. 
“What's the name of the computer and who makes it?” 

Hitachi. When you look at the line up of features you will see why it has outstripped the two 

entage of the market. 

The basic has a Numeric Key Pad, 10 Programmable Functions Keys (5 with Shift Key), 
Clock, Speaker with Volume Control, RS232, “Centronics”, Cassette, Light Pen, Interface, 
and other connections, 6 Expansion Slots, 32k RAM (Compressed Memory), 24k ROM, 
Machine Language, Protected Break Key, capable of providing on the Screen: 40 and/or 80 
Columns, Upper and Lower Case, Eight Colours, 640 by 200 Dot Graphics, Two Additional 
Slots for Memory Expansion, 6809 Computer Architecture - which allows great Speed and 
Power, called the “Ultimate 8 Bit Computer Chip”, far more recent and more advanced than any 

USTRALIAN Software with the ability to operate 
“PEACH” as well as 


other widely-accepted Chip; and excellent A 
with UNIX, FLEX, PASCAL, CIS COBOL, FORTRAN, is available for the 
r will be given free membership of the Peach Computer 
you will 


, you ask. It’s the new ‘Peach’ by 


competitors and gained a firm perc 


cost. 


additional memory at reasonable extra 
Every purchaser of a PEACH compute 
h the most recent releases. As a Special to T.E. readers, 
connect to your B&W TV to make it into a monitor. 


Club to keep you up to date wit 
e for this computer is priced below any other software 


also get a free B&W TV modulator to 
Don't forget, nearly every programm 
twice the resolution. 
ng are Peachs’ authorised dealer, so give them a ring or 


programme and the graphics have 
Rob’s Computer Centre in Dandeno 
call in to their shop at 295 Thomas Street, Dandenong. Rob is on the phone at 791 2900 for any 
d machine which will keep you ahead for many years to 


advice. This is a beautifully presente 
come. At a cost of $1,756, the system is sure to be a winner. 
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asic Electricit 


PART 4 


Resistors can have up to 10 functions when LEG A 
placed in a circuit. In this course we will 
consider only a few of these functions. We will neglect the voltage drop across the 


fusable resistor D and assume 12v is available 


12. 4watt for leg A. 


Resistor A will drop 12 - /v = 5v 
It will pass 300mA. 


= Power = V x | 
= 5x .3 watts 
12v = 1.5 watts 
Car | from ohms law: 
aD attery | = cd 
R 
_V 
wei 
a 
3 
Here is a simple circuit containing 4 resistors, = 16.6 ohms 
and supplying 3 different loads. Leg A is a globe 
rated at 7v and 300mA, Leg B is a Light- 
Emitting Diode and requires 1.7v at 20mA. LegC LEG B 
is a small drink heater similar to those available — 
for heating up a cup of water in the car to make Resistor B will drop 12 - 1.7v = 10.3v 
tea or coffee ona picnic. It is rated at 10v Current flow = 20mA. 
and 100 watts. _ wv 
Calculate the resistance of each resistor and R 
the wattage it is required to dissipate. rp. v 
| 
NOTES: = 10.3 
In this circuit resistors A,B & C are voltage .02 
dropping resistors. Resistor D is a safety = 515 ohms 
resistor. a 
We will assume the car battery supplies a = 10.3 x 0.02 
constant 12v. _ 206 siete 
We will neglect the voltage drop across the 
1 ohm safety resistor. LEG C 
. . Resistor C will drop 12 - 10 = 2 volts 
The 1 ohm gwatt resistor is designed to burn Current flow must be obtained from heater 
out when the rating of the resitor is exceeded. rating: 
Calculate the current it can handle. P=Vx | 
Write down the known values: 100 = 10 x | 
R = 1 ohm, P = .25 watts, | = 2 | = 10 amps 
Current through leg C must be 10 amps even 
From P= Vx | at 12v supply, so that the current through 
25 =Vx | resistor C = 10 amps 
and from Ohms Law: | -2 
p= V 2 
lx R= V R= 2 
Vv =tdtxi 10 ohms 
substituting: 
25=I1x1x I power = V x | 
[2 = .25 oe 
take the square root of both sides: 7 ali 
| = .5 amps 
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Quality merchandise. Something that doesn ‘t wear out until it’s paid for. 


ANSWERS TO PROBLEMS IN LAST ISSUE 


resistance of the circuit: 


= 2 + 8 


3 


= 4 = ohms ( + ohms ) 
through circuit: 
V 


R 


12 = 
14/5 


ohms 


Current 


18 
= =— amps 


2° amps 7 


The voltage across the 4 ohm 
and 8 ohm resistors 
same: 


is the 


From ohms law: 


|x R, for 4 ohm resistor 


lp x Ry for 8 ohm resistor 


but Vy 


= 9 volts 
Total voltage across the circuit: 


10v + 9v 
19 volts. 


Using three resistors in parallel and/ 
or series, we can produce six different 
voltage dividers. This can be thought 
of as using one resistor as the pick- 
off voltage resistor and arranging the 
other two in parallel to produce 
three different circuits. Three addit- 
ional circuits can be arranged by 
placing the upper resistors in series. 
With this information you should be 
able to determine the voltage out of 
the six arrangements. In the second 
three series circuits we can tap off 

a voltage which is only one resistor 
from the top, making a total of nine 
output voltages. See if you can get 


more than this. 


20 


I.3 TOTAL 


Resistance of the parallel pair: 


Le 
R 


R 


Voltage 


V 


across the parallel pair: 


= | R 


= 1h amp x 30 ohms 


10 volts 
= |, Ry for the 10 ohm 
= |9 Ro for the 30 ohm 
= Vo 
= Io Ro 
lo x 30 


= 10 =1 
30 3 


amps 


Current in 20 ohm resistor: 


1 
1+ S 


Voltage across 20 ohm resistor: 


1 xR 


+x 20 
265 volts 


Total voltage across circuit: 


265 + 10 


365 volts. 
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TRUSCOTT ELECTRONICS 


Cnr Bayswater and Eastfield Rds 
SOUTH CROYDON 723 - 3860 RINGW( 


LILYDALE 
° 


vv SEMI CONDUCTOR SPECIALS ¥x 
WHILE THEY LAST 


CROYDON SOUTH GULLY 


BLX 67 $6.50 We stock all parts for 
2N4427 -95¢ “TALKING ELECTRONICS” 
OAQ1 01§¢ $12/100 Projects and a Comprehensive range 
BA102 -45¢ $40/100 of Transistors, IC’s Capacitors 
AC187 756 and Resistors. 


2SD186 GER, NPN, 25v _-40¢ All at keen prices!! 


MAIL ORDER WELCOME 
Please add P&P 


Singing Bird 
Radio 

Electronic Organ 
Touch Switch 
Mosquito Repeller 
Electronic Timer 
Sleeping Bell 
Sound Switch 
Photo Electric Switch 
Water Purity Tester 
Police Car Siren 
Morse Code 
Flasher 
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Electronic Stren 
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100 1N914 
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: 
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50 Mixed LEDs 
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- ) 3" Speakers Electric Fan 
Gi ( ) 100 1N914 Diodes 2.00 Sif 
( . 
~ ) 100 Transistors,50 BC 547,50 BC 557. 9.00 KITS at 4for 
a $ Post/Pack 
| On 1kit 60°4kits$2 
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CB FOCUS 


Australia’s only CB Magazine... 
Subscribe NOW!! SAMPLE COPY $1.50 


CB FOCUS RATES: 12mths_24mths 


35 Rosewarne Ave., Cheltenham,dgI82 AUST $14 $25 
O/SEAS A$20 A$37 
Oe ne ere nee AIRMAIL 
ADDRESS__________________---_-~- O/SEAS A$35 — 
rane POST CODE _____ Gircle NEATLY 
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Retirement should be based on the tread, not the mileage. 
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The electronic revolution of the sixties 
and seventies has meant enormous changes 
in our everyday life. The multi-million dollar 
computer of the fifties is the $5 pocket 
calculator of today. 

Solid state electronic devices, no larger 
than the tip of your little finger, have 
replaced many thousands of valves with 
faster, more reliable and cheaper computing. 
The outlook for the next 20 years will be no 
less spectacular. 

One major area of computers is just being 
investigated, and its implementation will 
change the whole concept of our society - 
the need for hard currency could virtually 
cease. And we're not talking about the 
Bankcard-type credit system. What we're 
talking about is the network computer 
system which could. soon link all major 
banks with your local super market - and 
then be extended to cover almost every 
small store. 

Make a purchase at your local electronics 
shop and instead of writing out a cheque or 
handing over currency, you hand over a 
small plastic card. Your account at the bank 
is automatically debited with the amount 
and you walk out of the shop having paid for 
your purchase in full. 

Each month you receive a statement from 


the bank outlining all purchases made - your 
accountant will love you. 


CASHLESS SOCIETY 


As part of the overall move towards a 
cashless society - and anyone who believes 
it will never happen is deluding him or her 
self - our television set and telephone will 
mean that not only won't we carry money, 
but we won't have to leave the comfort of 
our lounge room to do our basic shopping. 

The answer is there in one word - viewdata. 
Sometimes called videotex or by its pro- 
prietary names of Prestel, Telidon, etc, our 
television sets will become more than just a 
vehicle for being entertained with yet another 
repeat of ‘| Love Lucy’. The ‘Box’ will cease 
to be an annoyance when we have guests - 
it will cease to be used to keep the ‘little 
woman’ amused when she does the ironing 
(that is if they have ironing in the year 
2000). 

Our television sets will be the focal point 
of the home. Our computer will use the 
humble television set to let us know when 
burglars enter our house - and exactly where 
in the house they are at any one time. Our 
television sets will be linked to the telephone 
and we'll see the person on the other end of 


the line. Also on the telephone connection, 
our television sets will present us with 
viewdata. 

Viewdata is more than just a means for 
finding out railway timetables. It is more 
than just a vehicle for presenting news. 
Viewdata will change the habits of our 
world - not in itself maybe, but as a 
forerunner to even greater things. 

Before we look further along these lines, 
let's examine quickly how the system works. 
In your home you have a television set with 
a lead off to a small hand control - sort of a 
cross between a calculator and a remote 
control unit for your tele. Another lead runs 
from your television set to a telephone 
connection, and from there to a central 
computer which houses all the information 
you want. 


When you want to look up a particular 
piece of information - let’s say a flight from 
Sydney to Perth - you can either go to a 
master reference catalogue (something like 
a small telephone book) or you can search 
for the information by going through the 
master index which is flashed onto the 
screen at your command. 

The master index is separated into 
catagories - first you select travel , then 
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domestic, then flights, and then inter-capital 


flights. From there you key in the city where © 


you want to go and all the information is 
relayed to your television screen. 

But we've jumped ahead of ourselves. 
First thing we must do is to connect ourselves 
into the central computer and to do that we 
must press an automatic dialler on our 
remote control box - having ensured we are 
on the correct television channel. A bit like 
using a video recorder. 

This connection to the central computer 
will have cost us a local telephone call (even 
for country people) and our telephone code 
will have been registered with the central 
computer. The computer now knows it is 
connected to our home. We then select the 
information we want, in this case a flight 
from Sydney to Perth. 

The information is selected from one of 
the two sources mentioned above and 


shortly we are sitting in our lounge room > 


looking at the flight schedules for the route. 
At this stage we can phone Aunt Mary in 
Perth and tell her we could be on the five 
o'clock flight if she can pick us up from the 
airport or we can go ahead and book the 
flight, having the costs of the plane fare 
debited to our telephone account. 

We can tell the central computer the 
flight we wish to be on, whether we will 
travel from the city terminus or arrive directly 
at the airport. The ticket will be at whichever 


TELETEX 


location we choose. We can also let the 
computer know if we want first class by 
pushing the ‘1’ button or second class by 
pushing the ‘2’ button. The central computer 
by this time has checked with the airlines 
computer, the booking has been confirmed 
and the ticket is already printed and waiting 
- where we want it. The whole exercise has 
taken less than five minutes! 


By using our telephone account we have 
organised our travel arrangements in less 
time than it takes for us to phone the 
airlines, get the schedules, and make a 
booking with the sweet-sounding young 
lady at the reservation desk. When we pick 
up the ticket we know we have to pay cash 
(well, maybe a cheque). 

By using the viewdata service, we can 
choose between the two domestic airlines, 
with all the correct up-to-date information 
laid out on the screen. Bewdy Newc. 

For that one call we also could have 
booked a cab to the airport or terminus, we 
could have organised all travel and accom- 
modation on the other end, and we could be 
happy knowing that as far as everyone is 
concerned, their bills have been paid. No- 
one hassling for a cheque, no travellers 
cheques, everything organised. 

Of course a travel agency could have 
done the same thing, but they would not 
only have wanted a cheque with the full 
amount beforehand, but they'd also want a 


week’s notice to make sure the cheque 
cleared through the bank before they issued 
the tickets. 

There is only one country in the world 
with open access viewdata, England. Ex- 
perience with their Prestel system has 
confirmed that the amount of information 
available to the public is enormous - and is 
probably the fastest growing business in 
the world. In a few short years, hundreds of 
thousands of ‘pages’ (the amount of infor- 
mation on the screen at any one time) of 
information has been made available to the 
British public. You can virtually name your 
subject and it is available through viewdata. 

Of course it might cost you a little extra 
for information from one of the private 
companies using the system, but it rarely 
exceeds about 5p (10¢) a page. 

Information on the screen is_ usually 
changed at least once every fortnight (many 
times a day for news) so it is as up-to-date as 
it can possibly be. Yearly rates to put 
information on viewdata in England are so 
cheap many larger companies hire hundreds 
of pages each year - not that you get all that 
much information on one page. 


TWO YEARS OFF 


Viewdata is definitely coming to Australia 
within the next two years. Shortly after it 
arrives, it is believed companies like Safeways 


ADD-ON 
ADAPTOR 


personal shoppers (there will always be a 
few) and the large wharehouses can be 
almost fully automated. 

The cost of a person travelling by cartoa 
supermarket, doing the shopping, and then 
driving home is enormous. Not only are 
there obvious savings in petrol and vehicle 
running expenses, but supermarkets need 
less car parking space (a real problem in 
many areas) and staff can be kept down. 
There would be less handling of the products 
and the food would be fresher. 

There could even come a time when 
supermarkets, as such, ceased to exist and 
there was an upsurge again in the small 
local shopkeeper. 

These people would cater for fresh fruit 
and vegetables (wouldn't like to buy them 
sight unseen), as well as the small general 
store for people who like to admire and 
touch every purchase. ~ 


While there may be no real limit to the 
goods one can purchase or the services 
which may be hired, there will be quite an 
amount of shopping resistance to some 
products. As previously mentioned, fruit 
and vegetables would be better served with 
personal shopping, as would meat. 

What would probably happen is that 
supermarkets as we know them would be 
replaced by shopping emporiums carrying 
items which can be sold via the television. 
Many small electrical appliances, some car 


£199 


inc VAT 


THE RADOFIN TELETEXT ADD-ON 
@) 


ADAPTOR 


Plug the adaptor into the aerial socket of your 


colour T.V. 


and receive the CEEFAX and 


ORACLE television information services. 


THIS NEW MODEL INCORPORATES: 


* Double height character facility 
* True PAL Colour 


* Meets latest BBC & IBA broadcast specifications 


* Push button channel change 


* Unnecessary to remove the unit to watch normal 


TV programmes 


* Gold-plated circuit board for reliability 
* New SUPERIMPOSE News Flash facility 


(Red S), Myers, Coles New World, K-Mart 
and Target will probably introduce shopping- 
at-home through this system. 

How it works is like this. When you want 
to do the week’s shopping, you switch on 


the viewdata and hook up to your local 
store. Main shopping lines would be listed 
on the screen and you would pick the 
category you want - food, clothing, books. 
In fact anything which is carried at your 
supermarket. 

Having decided, say, on food, you would 
press the button for that item and a second 
list would appear on the screen. If you are a 
browser who likes to buy on impulse, you 
could ask the computer to slowly scan all 
food lines, stopping the scan at any item 
you either wished to buy or at least have a 
second look. Alternatively you could go toa 
particular section, say, soups, and scan all 
the soups available. 

Having made your selection, you proceed 
onto the next item and make further selections. 
When your shopping is finished, your total 
food bill is debited to your Bank account and 
the items are selected and packed auto- 
matically in a huge wharehouse. Your order 
is sent to your home later in the day. 

For the cost of a telephone call, you have 
done your weekly shopping without getting 
out of your favourite chair. 

Everybody benefits from this arrangement. 
Local supermarkets can be kept small for 
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accessories, even stationary could be sold 
through viewdata but books, giftware, phar- 
maceutical and similar products would still. 
find an outlet through established stores. 

The corner milk bar would again flourish 
and the era of the large shopping complex 
(Roselands, Southland, etc) would probably 
end. A far cry from the sixties when everyone 
was prophesising the downfall of the small 
business. 

Electronic shopping will become the 
accepted form in the nineties and the era of 
the dollar bill will be near its end. That only 
leaves one final problem, security. 

Computer crime is already the fastest 
growing criminal activity and the master 
criminal of the nineties will be a university 
graduate with honours in computer science. 

Whether he will ever surpass the shop 
lifter is another matter. It costs millions of 
dollars each year in goods shoplifted (the 
reason why almost all stores now prosecute) 
and the advent of the supermarket has 
added greatly to the shoplifiting bill we all 
pay. 


COMPUTER CRIME 


Whatever man can design as a safeguard 
against computer crime, another man can 
circumvent and one would assume that as 
less and less money was used in our 
society, there would be less and less armed 


Collecting things seem silly when we see how easily things collect by themselves. 


holdups of banks and business payrolls. As 
with shoplifting, computer criminals would 
only change the source of their illicit income 
and we would still have to make good about 
the same amount of money. 

Police forces throughout the world would 
have to increase the number of computer 
experts and the old image of a dumb copper 
would slowly disappear. The law enforcement 
officer of the future could well be the ‘top’ 
job for the geniuses - when only the best 
will do ....... 

To combat computer crime on a large 
scale, police forces throughout the world 
would have to co-operate with each other - 
sharing information on the latest electronic 
trick used by computer criminals to help 
stop it being repeated in other areas. State 
and country boundries could well start to 
dwindle and cease to be important early 
next century. 

On a local level, many measures will be 
used to prevent the unauthorised use of 
another person's credit card. 

Australian banks have already started the 
ball rolling with their automatic teller machines 
which require not only your card but also a 
number which you must remember. Having 
put the card inside the machine, you must 
then enter a specific number which is not 
listed on the card. 


If the card has been reported stolen or if 
the number you enter isn’t correct, the 
machine retains your card. If the error was 
yours in that you reported the card stolen or 
lost and then found it without notifying the 
bank, you can get another card on application. 
At least that’s better than faving your 
account milked by a credit card thief. 

There is little doubt that in a few years 
much more sophisticated methods will be 
devised. They may take the form of a ‘palm’ 
print, so loved by science fiction writers for 
many years. 

When electronics has really come of age, 
maybe a computer will be able to easily 
determine voice prints and the number on 
your card might relate to a digital version of 
your voice - the computer checking your 
speaking voice against that recorded on 
your card. When they match, you've made 
your purchase and the amount of the goods 
are debited to your account. If they don't 
match, your card is retained and both the 
store manager and the police are called. 

However sophisticated card checking 
becomes, there will always be a percentage 
of criminals who will devise ways of beating 
the system. As their methods are discovered, 
new methods will be introduced to thwart 
them. This will help reduce the total number 
of criminals, but the ones left will be master 
computer criminals, with incomes in the 
millions each year. 


UNEMPLOYMENT? 


There are two major problems with a 
computerised society. The first is an increasing 
unemployment rate, the second is the Big 
Brother syndrome. 

The problem of unemployment is one 
with very few easy answers, though we're 
sure there must have been a lot of problems 
with farriers and others directly involved 
with horses when the motorcar was intr- 
oduced. While the farrier (horse shoer) has 
just about become a lost art, the motorcar 
itself created much more employment than 
it cost in terms of lost jobs. 

For every 10 jobs which the computer 
takes through automation, possibly five 


could be re-employed in the computer field 
- though maybe not five of the original ten. 
They would find jobs in fields allied to their 
old employment and the five created positions 
in the computer field would come from 
other industries or from school leavers. 
Maybe the remaining five could get a job in 
the leisure field? 

One answer to the employment problem 
comes to mind. That is to levy a tax on the 
computers and their automated bretheren in 
direct proportion to the number of jobs lost 
by that machine. If a computer can replace 
five clerks who would be paying, say, 
$4,000 per year in income tax, then the 
computer has a levied tax of $20,000 per 
year. Employers are still better off because 
the computer doesn't take a sickie, doesn't 
demand holiday pay, doesn’t go on strike 
and will happily work all day and all night - 
three shifts for the price of one. 

The government could then afford to pay 
every man, woman and child in Australia an 
amount sufficient to live - say $150 per 
adult per week. 


PRESTEL 
VIEWDATA 
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Arestel 


The ACE TELCOM VDX1000 Prestel View- 

data adaptor simply plugs into the aerial 

socket of your television and enables you to 

receive the Prestel/Viewdata service in 

colour or black & white. 

Features — 

— Simplified controls for quick, easy operation 

— Special graphics feature for high resolution 

—- State-of-the-art microprocessor controller 

— Standard remote telephone keypad with Prestel 
keys * # 

— Auto dialler incorporated for easy Prestel 
acquisition 

-- True PAL colour encoder using reliable IC — 
chroma filter and dela line incorporated for 
minimum picture interference, maximum 
fidelity 

— Includes convenient TV — Prestel switchbox 

— Easily connected to standard home or office 
telephone lines 

— Fully Post Office approved 


PRICE S228.89 


Anyone who didn't want to work could sit 
back and lead a life of Riley, but this would 
bore the average person after a very short 
period. So a working week of 10 hours 
could be introduced - at one quarter of the 
current salary. 

A husband and wife team is already being 
paid $300 each week and the additional 
income (taxable as well) would make the 
difference between subsistance living and 
sitting back and having some of life’s small 
luxuries. Not that someone couldn't work 
20 or even 30 hours per week if they liked. 


As usual, the taxman would get his fair share (?) 
of the newly divided cake. 

Most medium businesses rate labour as 
their biggest single expenditure and, union 
problems not withstanding, would probably 
give their eye teeth for the chance to go at 
least partially automated. 

For your information, only one man is 
employed for every million dollars invested 
in the mining industry - it is so well 
automated - compared to as little as one 
man for every $10,000 in a labour intensive 
field or small business. A very small part of 


the hundreds of millions of dollars spent 
each year on mining is actually spent on 
employment. So much for the resources 
boom to help our unemployment problems. 

We aren't trying to say that the above 
suggestion is the answer to all our unemploy- 
ment problems, but it surely should be 
examined in detail before being confined to 
the bureacratic pigeon holes, there to gather 
dust and be scorned by lesser men who 
haven't had the guts to present a better 
idea. 

Our second problem with a computerised 
society is the Big Brother syndrome - as 
anyone who has had nightmares over the 
book 7984 will attest. However, computers 
are not to blame themselves - they're only a 
pile of semi-conductors and other electronic 
wizardry. It’s the designers and programmers 
who must be guided in the right direction by 
non-totalitarian governments. 

For a start, human memory fades in time 
and a small ‘sin’ is soon forgotten. On the 
other hand, we remember a large ‘sin’ for 
much longer. Why can’t we program our 
computers the same way. Instead of the 
computer ‘remembering’ our small sins for- 
ever and a day, these could be programmed 
to be erased after a certain period. 

Let's say you were a little late in your car 
payment and the computer filed this infor- 
mation away for later. After a reasonable 
period, say three months, the computer 
would erase your entry if there had been no 
further breaches in this regard. 

A second breach of this nature within the 
specified three months, and the computer 
would add another three months onto the 
balance. . 

A very major breach - skipping the state 
and selling the vehicle elsewhere without 
informing the finance company, or without 
continuing the payments - could mean a 
black mark on your file for, say, seven years 
(after you've come out of jail?). 

A computer need not be anything more 
than a servant - it’s certainly not the monster 
some writers (and unionists) claim it to be. 
Its only drawback is in its programming and 
this could easily be controlled by law - with 
very stiff penalties for anyone caught mis- 
using the computer. 

Situations like that which occurred rec- 
ently in Sydney should never happen. In that 
case a computer billed a customer for $0.00 
and when the bill wasn't paid, it started 
sending out letters of demand and threats to 
take legal action. 

The man apparently solved the problem 
by sending off a cheque for the full amount, 
ie $0.00, and the computer was happy. This 
would have occurred because a clerk wrote 
$0.00 instead of ‘nil’ on a docket and the 
unthinking computer took it from there. The 
computer's program was not done properly 
and allowances - such as a clerk writing 
$0.00 instead of ‘nil’ - should always be 
written into the program. 

Computer people have a word for it - 
garbage in, garbage out. Assuming the 
program was right in the first place... 

* * * * 


Computers, automation, viewdata, ‘plastic’ 
money - who would have believed it 20 
le ago? What won't we believe in another 

We are only limited by our imagination 
which, incidently, is the only thing which 
puts us above every other animal on this 
planet. 

We've come a long way since Benz got us 
moving. 
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How many times have you forgotten your egg 
and come back later to find the saucepan has 
boiled dry? Here is the answer to all of your 
problems. This egg timer will let you know when 
your egg is ready, by giving outa long clear beep. 
The operation of the timer is quite simple. 
Simply shake it or tip it up-side down to hear the 
commencement beep, then put it on the bench 
as shown in the photo. 


MERCURY SWITCH 


Ken Stone 


SW 1 


SPEAKER 


The circuit diagram of the Egg Timer. 


EGG TIMER 


The EGG TIMER consists of four basic sections 
or building blocks. The first of these is the gated 
oscillator. We have two in this circuit. The first is 
formed by R5, C2 and D6 and the Schmitt 
inverter between pins 9 and 8 of the 74C14 chip. 
The second consists of R7 C3 and D/ and 
between pins 11 and 10. 

They operate as follows: 

The top oscillator is held in the off condition 

via the 10k resistor R1 so that when the mercury 
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switch is closed, the diode will cease to provided 
a high on the input pin and the charged 10n 
capacitor will discharge through the 100k resis- 
tor R5. The inverter input voltage will fall and 
when it reaches % of the supply voltage the 
Schmitt inverter will change states so that the 
output will become HIGH. This action enables 
the 10n capacitor to begin to charge via the 
100k resistor. When the voltage rises to % of the 
supply rail, the inverter will again change state. 
During the changes of state or oscillation, the 
input diode D6 has no effects at all on the 
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A man begins cutting his wisdom teeth the first time he bites off more than he can chew. 


operation. The sharp on/off from the inverter 
output is transferred to the buffer transistor via 
the 3k3 resistor to operate the speaker. When 
the anode of D6 is taken HIGH (this occurs when 
the mercury switch is not making contact), the 
diode is forward biased via the 10k resistor and 
charges C2 to above the switch on threshold. 
The output of the Schmitt inverter switches 
LOW but D6 provides a voltage which keeps the 
input in the HIGH state. The inverter is unable to 
switch off and does not oscillate. It is jammed 
LOW. This jamming is called gating the oscillator. 
Thus the top oscillator is designed to signal 
when the mercury switch is making contact. 

The second oscillator works on exactly the 
same principle except that its frequency will be 
higher due to the frequency determining resistor 
R7 being lower in value. 

The second basic unit is the LATCH. It 
consists of R2 D1 D2 D4 and the inverter 
between pins 3, 4 and between pins 5, 6. 

The latch is a bistable switch having two 
states in which it is stable. In one of its stable 
states pin 4 is LOW and pin 6 HIGH, the other 
state reverses these values. 

Initially we will assume pin 6 is HIGH and 
through D4 it holds the input of the other inverter 
HIGH. The output pin 4 is LOW and holds pin 5 
LOW. This keeps pin 6 HIGH. The latch is 
completely stable in this condition unless dis- 
rupted by either of the two input diodes D1 or 
D2. If pin 3 is pulsed LOW through D1 (as when 
the mercury switch is closed) pin 4 goes HIGH, 
changing the output of the second inverter to 
LOW. When the cathode of D1 is taken HIGH 
(when the mercury switch is opened) pin 3 does 
not receive a HIGH from any other source and 
thus the latch remains in this stable condition. 
The 100k resistor R2 prevents the input from 
floating and resetting the latch. 

Retriggering the latch is provided by the 
inverter between pins 1 and 2. When pin 2 goes 
HIGH, D2 produces a HIGH on pin 3 to reset the 
latch. It remains in this state. 

The third basic unit ts the DELAY, which 
consists of R3, C1 and the inverter between pins 
13 and 12. The latch directly drives one side of 
R3. The other side is connected to C1. These 
components form the timing circuit. C1 is initially 
uncharged. When pin 4 of the latch goes HIGH, 
C1 is slowly charged through R3. When the 
voltage across C1 reaches the switch-on threshold 
of the Schmitt inverter, the output pin 12 goes 

LOW. This takes about 3 minutes. The output 
drives the inverter between pins 1 and 2 which 
applies a positive voltage to the anode of D2, 
which then resets the latch. Normally C1 would 
be slowly discharged again through R3 when the 
output of the latch drops LOW. This would take 
3 minutes but as the second gated oscillator is 
switched on during this discharge time to inform 
you that your egg is ready, this beep would be 
too long. 

Therefore the discharge time is reduced by 
using the fourth basic unit, D5 and R4. 

When C1 is charging, pin 12 is HIGH, applying 


a positive voltage to-the cathode of D5, through 
R4. In this situation D5 is reverse biased so that 
it has no effect on the charge cycle. 

When C1 is charged and the output of the 
inverter switches LOW, the diode becomes 
forward biased and discharges C1 through R4. 
R4 determines the time the second oscillator is 
operating. A 470k resistor gives a 20 second 
discharge or call-tone. 

R6, R8, RY and the BC 547 form the amplifier. 
The first gated oscillator is activated by the 
mercury switch. At the same time the latch is set. 
D3 provides an accurate time length each time 
the egg timer is reset by discharging any voltage 
on C1. 

Inverting the egg timer will, through the 
mercury switch, activate the gated oscillator, set 
the latch and discharge any voltage from C1. 

When the egg timer is stood upright the start 
beep ceases and the timing begins. In three 
minutes the second oscillator will sound for 20 
seconds. 

Hopefully your egg will be just right. 


ws —_——o — Y 
|= FRAT Vw 
. f LNIN 


O=9 


KS 


“Now where could | have put that egg timer?” 
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CONSTRUCTION 

The construction of the egg timer is straight 
forward. The 74C14 chip can be mounted directly 
on the board or using an IC socket. If you do 
mount the chip directly on the board, solder pins 
7 and 14 first to allow the internal protection 
circuitry to work. Make sure all of your diodes 
have the correct orientation or the circuit will not 
work. We mounted our egg timer in a “Pavlova 
Magic” container, which looks like a large plastic 
egg. The speaker was mounted in the bottom of 
the container, facing downwards. Some holes 
could be drilled in the bottom if it is found that 
the sound is not loud enough. The PC board and 
battery are mounted side by side on the back of 
the speaker magnet. It is important that the 
board is positioned so that the mercury switch is 
off when the container is left sitting on the 
bench. You will know if you accidentally mount 
the board up-side down because the timer will 
not stop oscillating. 

The power switch is a miniature SPST toggle 
and it may be mounted where convenient, either 
on the top of the egg or the side. 

If you wish to change the length of the time- 
period, the 4M/ resistor should be replaced with 
a resistor of different value, or the value of C1 can 
be changed. 

The beep can be shortened by reducing R4 to 
47k. 

Note: We take no responsibility for overcooked 


eggs! 
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EGG TIMER PARTS LIST 


resistor 10K 
" 100K 
R3 7 4M7 


R4 . 470K 
R5 “ 100K 
R6 “ 3K3 


47K 


electrolytic 


C2 Capacitor 10n 
C3 " 10n 
C4 electrolytic 10Omfd 
D1-7 diodes 1N914 
i 4 74C14 


Sw1 spst mini toggle 
Sw2 mercury switch 
Q1 transistor BC547 
8R speaker 
battery snap 


+4444 9 


> -werewereeeenwereeeyeeeneeneepenepnpenreeepenrenenennenree 


¢$¢n 44 4 4 


The works fit neatly 
into the shell. 
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PAVLOVA MAGIC 125g 


Buy a Pavlova Magic just 
for container — We did. 
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PC OVERLAY FOR THE EGG TIMER 
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OUR COMPLETE RANGE OF PC BOARDS o-ccccccce 


All boards drills as required and roll tinned 

Check your local electronics supplier or send directly to TE 
These boards make your project look really first rate 

Your requirement now is to make 2 projects per issue. 
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( ) Light the LED 
A CD 4017 puzzle 


95c 
( ) LED Zeppelin 


A game of skill 


$ 780 


( ) Experimenter Board 


for breadboarding 


$125 


( ) Experimenter Deck 


10 projects on 1 board 


$375 


( ) Counter Module 


A complete Counter 


on 1 PC board 
$ 3 25 


A 2.5cm readout 
$3.95 
( ) Nolse-A-TRON 
‘Star Wars type noises 
( ) mint FREQUENCY 
COUNTER 


| ( )7 Segment Display 
( ) Power Supply 
1 Amp regulated supply 
$ 780 
( ) Square Wave Oscillator 
6 ranges from 1Hz to 100KHz 
$ 7 80 
$170 
100Hz to 5MHz $250 
: 


( ) Designer Board 
accepts 4 to 8 IC’s $3 50 


( ) 5 Designer Boards $15 


( ) Mother Board 
accepts 5 designer boards $3 


TALKING ELECTRONICS 
35S Rosewarne Ave., 


Cheltenham, 3792. 


fits an 8 pin 14 pin & 16 pin IC i 
fil 


( ) Quick Draw 


Reaction tester for 2 players 


$ 18° 


( ) Combination Lock 


70 
Another CD 4017 puzzle $ 1 
DR] (} Door Chime $ 490 
citi Ding Ding Dong Door Chime 
FE — 
( ) Simplicity Amplifier 
4 Watt amplifier $ 2 10 , 


( ) Super Bug 


Picks up faint noises in another room 


$ 180 
( ) LED Dice with Slow Down MK II 


Real dice readout with rolling action 


$29 


ISSUE 6 PROJECTS 


( ) Egg Timer 
Saves making rockhard eggs $ 7 80 


Mini Mixe 
( ) and aed unit $ 7 50 
( ) Diode Tester 

& black box puzzle $ 7 50 


( ) throttle 


realistic train control $ 7 


( ) Hangman 
ideal gift 


$2 9 


( ) Programmable Counter 


Count your gold coins. 


$37 


Post & pack 1st board: 6Oc 
each additional board: 30c 


Please find enclosed 
MO/cheque for $ 
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COMPLETE KIT 


LIGHT THE LED Grout 6 4 BC5A7 
1 - 4 VY watt Z 
ae 1 - Imfd 16v 1 - AND 4145R display 
1 - BC 557 
ie ae 6 - 5mm Red LEDs Enclose 15,50 Plus $1 P&P 
1 - 47mfd 10v 30cm hook-up wire 
6 : IN. 4148 nee Enclose $1.50 Plus 6Oc P&P 
ey Grout? 7 SEGMENT DISPLAY 
1 - Battery Clip ; 1- 39 . FOR ONE DIGIT 
1 - Springy brass strip 1 - 22k - 15 - eee a eon pee 
1 - 22mftd 1 Enclose $1. 
Enclose $3.00 Plus Oc PaP 1 - cD 4024 Ic FOR FOUR DIGITS 
1 5mm red LED 60 - 3mm Red LEDs 


LED ZEPPELIN Enclose $2 .00O Plus 60c Pep Enclose $6.00 Plus 6O0c P&P 


1- SOR °* 
1 - 390R ° EXPERIMENTER 
3 - 470R DECK 
3 - 1k . Projects 1-10 | 
2-22 * oe POWER SUPPLY 
1-33 A is ER Te 1 - 39R % watt 
1 i 4k7 1 ae 22R ae 1 i 150R - 
1-10 ° a eae, te 1 - 270R * 
1 - 22k : 1 33 1 470R *” 
a ae 2.47 ° 1 - 5OOR trim pot 
1 - 470k 5 - 10k OC 1 - .1mfd 100v 
1 = 47mfd 16v eae 1 - 2500 25v 
?; - BCA? 1 - 100k * 1. 1808 regu 
it Bane 12 ana Smm red LED 
6 : Large Red LEDs 1 - 3n9 * Enclose $3.50 Plus $1 P&P 
1 - Mini red LED 3 - 6n8 © All other parts from your local 
2 - 1N 4148 . : Gace electronics supplier 
ca . 
1 - battery clip 1 - 22mfd 10V 
Enclose $5.00 Pus $1 PaP |. 400K mini tren 
1 - 500k‘ * 
24 - Red 5mm LEDs 
BOARD Dee 
For its 1 ; : Pie her Boris ohm OSCILLATOR 
1 - eee 30cm of 10-core ribbon : - La 
1 = a 30 e j = a 
.s boa ’ Roll of fine sokder - at : 
1 - . 7 
te earliest Enclose $11.50 Pus $1 P&P 1: in 
1 - .Imfd ceramic - 
1 - 10mfd electro 10v 1 - 100n 
1 = S55IC COUNTER MODULE 1 + Iméd 16y 
1 - Onfid 
1 - PE call ORP12 , ao 1 - 5mm red LED 
or sanidar 7 - 220R 2 1 - 5551C 
2 - Redieds _ 7 - 270R ° battery snap 
1 - ao 7 - 330R “ 6 molex pins 
- battery clip 4-33 ° hook-up flex 
Enclose $5. 30 Plus $1 PAP _4- Mm Enclose $2.( 00 F Plus s 60 P&P E 
CELLULOSE CUE ea maaan eae canoer armeaanen 
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Pp 
Ho TOC Ony 


S ISSUES 1-5 | us Foe 


BINARY COUNTER SHOOT rd Extras COM BINA TION LOCK 
a th ga 5 10k oo i 2 ic 

1 22k . 1 - 100k * 2 - 22k 

1-100 *° 1 - 470k * 1 - 10n 

1 - 22mfd 16v 2 - 47n 100v 1 22mfd 

1 - NE 555 IC 1 - 10mfd 16v 1 CD 4017 IC 

1 - CD 4024 IC 1 - 100mfd * 2 547 

7 - 5mm red LEDs qe ae es ’ ibe 

aan 2 - pushbuttons 6v relay 
carat Enclose $1.60 Plus 8Oc P&P : : oe 
Enclose $3.45 plus 60¢ P&P enclose $4.80 Pus $1 PaP 


Enclose $3.45 Plus GOc P&P 


SIMPLICITY 
AMPLIFIER BINAR Y HIGH LOW 


NOISE ~A-T RON 1 = 2R2 % war Project 3 
rs en eee 41 - 50k trim pot ; 470R — rs 
1 > 47 Pe to Enclose $1.80 Plus 80c P&P 
2 a 2 - 100n ‘ Cc 
; 1 - 47mfd 
1 - 2M2 
1 - CD 4001 Ic , oe LED DICE 
DS ane 2 - 1N 4148 3 - 330R 
: 1 - 1N 4001 1 - 1k 
Se eee 1 - LM 380 IC 9 - 10k 
1 - 22n ° Enclose $3.20 Plus $1 PaP . 
oe 3 
100mfa i6v a gos 
peaker S ohm 1 - 1Imfd 
battery clip QUICK DRAW 1 - Imfd 16 
iailiae $2. 80 Pus 80c PéeP 3 : 1 3 - BG 687 i‘ 
M2 - 
ss 1: Bere 
SUPER-BUG 2 - RedLEDs 7 - 5mm LEDs 
270R 1 - Green LED 1 - push-to-make switch 
1 - 470R 1 - battery snap 1 am snap 
ee Enclose $1.20 Plus 80cC P&P Enclose $5.00 Pus $1 PaP. 
: : re ( ) 1 like the PC board attached to the magazine 
; Les : ( ) | don't like the PC board attached to the magazine 
1 - 56k 2 
1 - 100k ~ 
1 - 22mfd 16v As 
1 - 10mfd E 
2 - 22mid © 
2 - 100mfd ‘ 
4 - BC 547 ai 
2 - BC 557 2 
2 - speaker 8 ohm s 
1 - battery clip a 
close thie _ Plus = 80c F ia q 
Dae TR ine ni ear ieee 3 ; 
Signature 
et ELTENHAM, 3? 92 & None’ OnoeAraeae TOTAL s| | 
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KITS FOR THIS ISSUE 


HANGMAN £66 TIMER CAPACITANCE 
150R 15R , ( ) 
: 270R : 3k3 METER 
2 330R ( ); 10k 1 330R 
1 680R 3 1 47k 1 3k3 
1 3k3 2 100k 1 100k 
3 4k7 1 470k 1 1M 
cs 2 in 12 ets 
1 2 10n 100v 
2 33k 1 10mfd 16v 1 2n2 
5 47k 1 22mfd 16v 1 10n 
1 150k 7 1N914 1 22n 
2 390k 1 74C141C 1 100mfd 16v 
2 2M2 1 BC 547 1 2k mini trim pot 
1 10M 1 speaker 8R 1 10k mini trim pot 
1 100k mini trim pot 1 battery snap 2 100k mini trim pot 
1 In 100v Cap. 1 mercury switch 2 555 timer IC's 
: el AP etal Enclose $5.30 plus 80¢ ans q me be 
sm Vv 
2 22mfd 16v Enclose $3.60 plus 80¢ p&p 
1 100mfd 16v -_ 
e: Bee COUNTER DIODE 
Gaede 1 - 470R 7 < e ( ) 
2. - 1N4002 eee 1 & 405 
eee 1 - 100k 1 - 555 timer IC 
Pitinie ce eine ei eee 2 . 330k 2 - 3mm Red LEDs 
bee Ded CSF ve pins 2 in 100v Enclose 90¢ plus 50¢ p&p 
1 100mfd 16v SE 
1 - 555 timer IC 
MINI MIXER .. oe THROTTLE 
1 150R 1 - BC 547 2 - 39R 
( ) ov Le 3 - 1N914 1 220R ( ) 
1 2 - 5mm Red LEDs 1 1k mini trim pot 
: Sk6 1 - push switch 2 1N4002 
10k 30 - Molex pins 1 BC 547 
Gomes LM eee Gide? Ue ee eee 
1 i00mfd 16v Enclose $7.10 plus $1 p&p Enclose $1.80 plus 80¢ p&p 
2 BC 547 
2 1N914 
1 i Re i TALKING ELECTRONICS MAGAZINE 


Enclose $2 plus 80¢ p&p 
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bst & Pack $1.30 
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PROJECT 

BOOKLET 

SERIES 
EACH BOOKLET COMES WITH A POBH 

( ) No. 1 $3.95 

( ) No. 2 $3.95 

()2,3.4.5 $15.50 

()1-5 $19.50 
ME eee ee eee ee j--=- 
g | | a 
ouuscription Bankcard NO - 

| 
DIDIL-LIL-LIL To-Do 
- Expiry date signature 5 
( )Send $14 for your subscription - 
- Name. id LL ee ee eee eee eee : 
a 

Address siti ee eee eee eee eee Post Code_ Loaeeeee - 
e | 
SS canes 4...0cbeseue bee (_ )Project book Nos:..... @3.95ea ! 
: ) vin > __$120+60c pap | )Fullseries $19.50 : 
'() ISSUE 3---$1.20+60c pap (_ ) Magazine binders $5.70 plus $1.30 PaP 
1( ) ISSUE 4___$1.20+60c P&P os 1 
() ISSUE 5. _$120+60c P&P | enclose cheque/M.O. for $ —---~ ! 
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4 1Cs, 45 LEDs, 2 caps, diode, 
3 mini trim pots, 4 resistors, 
6 Molex pins, battery snap, 
red screen, copper wire, hook 
-up wire, fine solder. % 4 
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PACITANCE = = 
—=— METER 


Measure all your “odd-ball’” capacitors. 
This is the cheapest digital capacitor 
tester ever!! Measures 100pf to 10mfd. 


$8 50 pay am Set of “odd-ball” capacitors $1.00!! 
Post 80c Pee sen ne — CONVERSION KIT $3. 60 


wy HII AA AOA tote ie A180 REQUIRED: 3 IC’s EXPEREMENTER BOARD $1.86 
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esata: This circuit uses transistors & IC’s 
to produce an electronic version of Hangman. It 
makes an ideal fun game for younger members of 


~~ $8.00 


Post & Pack $1 
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CASCADING KIT 
EXPAND YOUR MINI 


FREQUENCY COUNTER 
TO 5 DIGITS 
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As long as | have want - | have reason to live. 


SHOP TALK 


The past eight weeks has seen a flurry of 
activity. Apart from a two week period when 
communications ceased due to a postal strike, 
we have received an encouraging response to 
the magazine and its pheripherals. We managed 
to get the MINI FREQUENCY COUNTER booklet 
into the shops before the rush period and was 
quite elated to see them disappear in two days. 
Our local newsagent received 8 copies on the 


Friday and had two copies left at the end of 


Saturday trading. OK, you say that isn’t much, but 
when you multiply that by the number of news- 
agents around Australia, the figure comes to 
5,000 sales in the week. The demand in elec- 
tronic shops is even more encouraging. The 
confirmed sales are a complete sellout from 
Stewart Electronics in a week with the same 
happening the next week. Ellistronics a plentiful 
supply and maintained stocks for 3 weeks. Other 
shops were sent copies by post so | don’t know 
when they will arrive. If you want to see a copy of 
the booklet, you could try your local newsagent 
or electronics shop. Failing that we have a few 
copies left. More boards are in the process of 
being etched and screen printed to cater for mail 
orders. The idea represents extremely good 
value. You get the project and board for the price 
of the PC board alone. We are already well into 
the next project. It should have even more 
appeal. Everyone has a stereo. Everyone likes to 
know how much power they are pumping into 
the speakers. Our project will give you an LED 
readout of the power from each channel. It will 
be a self-contained unit needing only a simple 
attachment to the speaker wires. Each unit will 
be mono so you will need two units for a stereo 
system. But don't be deterred. Start with one and 
when it works satisfactorily, send for a complete 


| kit of parts and PC board for the other unit. 


Preferably try your local electronics supplier for 
the parts as it is our intention to build up the 
demand from these suppliers to help both your- 
self and them. Quite understandably, they are 
not prepared to take the punt unless they are 
assured of reasonable sales. Prove it to them. 

A couple of constructors have telephoned us 
regarding the difficulty in obtaining the CD 4026 
IC. This is a bit disappointing. We try to use only 
readily available parts and consider'this IC to be 
a popular component. Unfortunately Tandy don't 
stock it but most of our regular advertisers have 
them in stock. 


Following the response for the Experimenter 
Deck project, we have designed the next circuit 
in this series. As you may know, this series is 
intended as a forerunner to calculators and 
computing. The next deck is so simple you 
couldn't get anything simpler. It introduces you 
to some of the terms necessary to understand 
programming terms such as SHIFT and MEMORY. 
The first stage has only a couple of IC’s and 4 
push buttons. In each issue we add a similar 
amount of circuitry until the total $25 project is 


100mtd + 
+ Neon aa 


‘3 


complete. You will be able to write a very simple 
program into the memory and recall it at a later 
date. But don’t get too carried away, its only 
binary input and output, with the readout appear- 
ing on a row of LEDs. 

It's exactly what you need as a starter project. 
It's a first-time ever. We have not seen anything 
remotely like itin any publication. So it should be 
good. | 

As | mentioned. The postal strike obliterated 
two weeks response to all our offers. This 
included the contest for the multimeter. In 
fairness, we will extend the closing date to the 
end of February 1982. This will enable those in 
other states to get their entry in. Distribution of 
the magazine takes anything up to 3 weeks to 
the farthest states and at the time of writing, the 
mail has not yet returned to normal, so we don't 
know how many entries are in the pipeline. 


Corrections to Issue 5 


P24. Designing your own power supplies...Under 
the heading NOTES: point 2. The transformer 
will not work if you connect the SECONDARY to 
the mains. 


P38. LED DICE parts list. Add 555 timer IC 


P42. Noise-A-Tron R4 can be anything between 
4k7 and 220k. Try experimenting. 


2 diagrams which “dropped out” in issue 5& 
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Not a flood of letters this month 
but a constant trickle of requests 
and praise for the magazine. 
This is heartening but more im- 
portant than the feedback is the 
knowledge being gained through 
its pages. We are getting more 
70 minute calls from readers 
expressing their appreciation for 
the introduction of the magazine 
than letters, so most of the com- 
munication cannot be presented 
in words. It will be interesting to 
receive comments on the in- 


clusion of PC boards with the: 


magazine. We intend to divide 
our range of projects into 3 sect- 
ions: TEST EQUIPMENT, GAMES 
and LEARNING AIDS. Ifyou have 
a preference to the type of project 
you would prefer, please /et us 
know. 


Now back to the /etters we re- 
ceived this month. 


We have been quite Surprised with the 
requests for specific power supply projects. 
Here are two from last month: 


20 AMP 
POWER SUPPLY 


Dear Sir, 

| wish to enquire about the availability 
of a design or kit for a 0-30 volt, 20 amp 
variable Power Supply. If a design is not 
readily available, is there a chance that in 
the future one of your technical staff will 
introduce such a project for your magazine? 
| would imagine that the demand would 
be high, especially from those associated 
with the aviation industry where the 
systems utilise 24-28 volts. 

Hope to hear from you soon as it looks 
as if the only way | will get one here in 
Darwin is to build one myself. All the best 
with Talking Electronics. 

P Alman 


Dear Sir, 

On reading your publication | have 
noted various schematics for a variety of 
projects as well as your other educational 
items. 

| personally, being a CB operator and a 
ham operator, am interested in obtaining 
a suitable schematic for a power supply 
with a rating of 12vDC 10 amp or better. 
One that would not be over expensive to 
build up. 

The reason | am looking for something 


heavier is that I've found that the 
“Transwest Mark Ill” | possess doesn't 
appear to be sufficient on test, for my 
Yaesu FT7 transceiver. 

It is my opinion that many of your 
readers as well as myself would appreciate 
the publication of such a project or ref- 
erences to sister publications where this 
information can be obtained. 

Brian J Lawrence 

(We have one on the way......... Ed.) 


MAG SIZE STD 


Dear Sir, 

Although | have thoroughly enjoyed 
your magazine, there is one thing that 
has disappointed me. As | wish to keep 
these magazines | was going to have a 
number of them bound together for safe- 
keeping. | have just discovered that this 
will be a difficult task as the magazines 
are not of a uniform size. 

| should be pleased therefore if you 
could possibly have this matter rectified 
in future editions. 

P Plat 


We are standardising at 72 pages 
quarter-fold and will have them trimmed 
to a standard size. Our magazine binder 
will accept 12 issues and will prevent 
them from being lost, damaged, borrowed, 
or cut up. 


LIGHT ALARM 


Dear Sir, 

Enclosed is my project, “LIGHT ALARM” 
from page 28, issue #1 of your magazine. 

The problem with it is that batteries 
don't last very long. On checking | found 
that the circuit draws 6Oma in operation 
and strangely more than this at rest (i.e. in 
the darkness). This is no doubt the reason 
for my batteries going flat. In the article it 
mentions that the circuit should only draw 
about 1ma at rest. Mine draws 100 times 
this amount!!!! HELP!! (so that the wife 
and kids can eat again as I’m spending all 
my money on batteries!) 

Please tick one or more of the following 

O Give up electronics and take up fishing. 

O Stick with electronics but take up 
drinking. 

() Errata for this project hasn't appeared 
yet. 

1) People with |.Q’s under 50 shouldn't 
attempt these difficult projects. 

C) | have reprimanded the designer and 
he is now working on a Ss.p.s.t. switch 
for a light bulb. 

O) | have fixed your project (you dummy) 
and the problem was: 


eC eee ee eee Eee REET SHH ESE ERE REE EHH Ee. BeoED 
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OC) | have not cancelled your subscription 
to the magazine but will do so if you 
attempt any more projects. 


Another one of our mistakes!! The PE 
cell is in the wrong base lead. The 
corrected circuit is shown here:- 


LIGHT ALARM 
Circuit activated when light falls on 
Light dependent resistor. 


We had a look at your model. The 
first transistor was around the wrong 


way. We also rewired the PE cell. 
Under normal operating conditions 
the circuit takes 60to 100 MA. This 
falls to 1 MA when the photocell is 
in darkness. 


An even lower current consump- 
tion can be achieved with the second 
circult. [ts operating current is 10mMA 
and this falls to 1 microamp during 
dark conditions. This circuit is the 
better choice of the two due to its 
extremely low quiescent current and 
its reliable starting. For a higher 
output drive an additional buffer 
transistor can be fitted. 


An even lower current consumption can 
be achieved with this circuit. 


SEEPER 
Very low current alarm circuit con- 
sumes 1 micro amp quiescent and 
10mA operating. 


A budget is what you stay within if you go without. 


This next letter reminds me of the way | 
would have felt 20 years agoona seeing a 
magazine sucha T.E., inthe newsagents. 
We get similar requests for back issues 
and kits for every project from lots of 
readers. They must be sensing a similar 
reaction. 


ELECTRONICS CLUB 


Dear Sir, 

Firstly | would like to congratulate you 
on a marvellous magazine. | remember 
the first time | saw it. | was in the 
newsagent picking up the magazines | 
have held for me, and was browsing 
through the rack and saw ‘Talking 
Electronics’, any experimenters magazine, 
....| buy it! (after all, Mum pays for it!). So | 
bought it, thinking it was another ...... 
publication, but was not disappointed to 
find out it wasn't. 

| saw the next issue, and was hooked, 
right up to issue 5, and | am looking 
forward to seeing issue 6. The reason I've 
written this letter, is to let you know I'm 
interested in joining ‘our’ electronics club 
if it eventuates. Who knows, one day | 
may be able to see you and have a bit of a 
chin-wag, anyone who can design a 
magazine this good must be a great 
thinker. | have now finished school, and 


am waiting ona reply from an apprentice- 


ship Electronics Technician position | 
applied for. 

Wayne Brown 

7 Manna Street, 

Dromana 3936 


(1! hope you get itt...... Ed) 


GOLD! 


Dear Sir, 

First may | congratulate you on the 
introduction of a much needed electronics 
magazine. We now have a magazine 
which sort of takes off from where the 
other left off. 

| would like to relate a story on how 
electronics is affecting our quiet life up 
here “in the bush”. 

We are situated on the north west point 
of the Golden Triangle, made famous by 
that new innovation of electronic wizardry, 
the Metal Detector, and to this district 
comes hordes of amateur gold seekers 
armed with their professional detectors, 
their cars fitted to the roof with shovels, 
picks, pans, wheelbarrows and even with 
an odd cement mixer or two strapped to 
the roof. Most people go on a holiday to 
get away from it all - for a while - these 
gold seeking terrorists take the whole lot 
with them even down to their super “Yoo 
Beaut” special VCR’s just in case they 
can't get local TV. 


It is not unusual to see 4 or 5 “Toorak 
Tanks” loaded with camping equipment, 
parked outside the Motel units over the 
week-end, while their occupants busily 
run around taking piccy’s of the “we were 
here” type. 

There is also a surprising amount of 
cars sporting CB antennae, yet when you 
try to contact them on all possible fre- 
quencies you are greeted with a silent 
speaker. They don't even answer on the 
impossible frequencies. On asking why, 
the reply is usually “I only turn it on when | 
need it”, yet if they get lost, which Is very 
easy and many have, they expect everyone 
to have their radios on and help them 
immediately. 

Most of the visitors go home very 
disappointed both with the locals and the 
Council for not putting up enough signs in 
the right area. Simple signs like “Dig 
here”, “Gold 1ft down”, “20z nugget here” 
and so on. Well, | mean, who wants to 
spend all day digging up bits of wire and 
nails? 

Must go now as | have just had a call on 
the radio, someone has lost their car, an 
occurrence becoming more and more 
regular. 

Reminds me about the prospector who 
after waking in the morning, found his car 
missing from his camp. Car was stacked 
with all the best of goodies. 26 - 28 MHz 
radio, 250 watt Linear, $2,500, Super Yeu 
Beaut detector, and various other very 
expensive items. After searching around 
the camp and surrounding scrub, believing 
it was the work of a couple of mates, he 
was then tempted by a mate to report the 
incident to the local police who as it was 
explained to him, were more experienced 
at this, and if he went stumbling through 
the scrub in search of his beloved motor, 
he himself could end up being the subject 
being searched for. 

On entering the main street of the 
town, he was suddenly hit by the realisat- 
ion and the guilt of calling so many people 
sO many names, for there was his car, 
waiting patiently for him outside the local 
hotel where he had left it the night before. 
He and his mates had forgotten he got a 
lift with them back to camp. The car with 
all the super goodies in it had been there 
for 15 hours completely devoid of any 
security system, even the windows were 
wound down!! 

Luke Turner 


BRING BACK BRIDGES 


Dear Sir, 

Very pleased to see another decent 
electronics magazine on the market in the 
form of T.E., it will fill the hole left by 
another well known electronics magazine 
that faded away with progress. Unfortu- 
nately | didn't know you were around until 
issue 4. 


| would like to say that on the subject 
mentioned about the hump backed bridges 
to indicate a wire crossing over another 
which is not a junction. | am very dis- 


appointed, as for many years this type of 
crossover has been used without any 
problems, but now I have had lots of 
trouble with projects in the past because 
of the straight line crossings which are 
not a junction and a dot which is. 

It is surprising how many draftsmen 
forget to put a dot at a junction and those 
who are too lazy to make a well defined 
dot at a junction. 

Hours have been spent working out 
circuits that apparently have open circuits 
and even those that appear to have closed 
circuits due to an ink speck. 

Although the circuit on page 4/55 is 
straight forward enough, | have difficulty 
in defining a crossover from a joint, many 
of us have failing eyesight and even with 
my reading specs | still have trouble, so — 
please, oh please bring back the hump 
backed bridges. 

Glyn G-Johns 


PC’s IN NZ 


Dear Sir, 

! am concerned at the difficulty in 
obtaining the printed circuit boards for 
your projects. 

In New Zealand the availability of your 
circuit boards, and other for Australian 
magazine projects is very poor. Also, the 
chemicals for making circuit boards using 
the photo-resist method are not available 
(unless you buy the minimum quantity 
from Kodak costing $50). As for the Dalo 
pen method, trying to copy complex circuit 
boards is time consuming and frustrating. 
| feel certain that | echo the sentiments of 
many electronic enthusiasts who look 
anxiously at your projects but cannot 
build them. 

lam aware of your mail service but | feel 
that New Zealanders are reluctant to cut 
all the ‘red tape’ necessary to obtain bank 
drafts. As well as this, the time factor in 
posting items across the Tasman has to 
be considered. 

M J Bryham 


This letter and at least 7 others 
have been the initiation to getting 
PC boards attached to the magazine. 
As you possibly realise, making one 
board is an afternoons effort. lmag- 
ine making 20,000!! This has been 
our commitment. Obviously we 
didnt make them ourselves but the 
co-ordinating and organising Its en- 
ormous. We have had to choose 
phenolic due to the dimensions of 
the board. Super punch (fibre-glass 
mat either side of a phenolic board 
would have produced a considerable 
amount of waste from the large 
sheets whereas phenolic left no 
waste. Maybe with a different size 
board, we will be able to bring out a 
fibre-glass board. We will see how 
this project takes off first. Let us 
know how you Itke itt. 
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Our first project book in the series of five has 
been recently released. It seems to have sold out 
in most shops in a matter of weeks. Maybe you 
missed out? To avoid any disappointments, we 
have prepared a second release of this project 
book and it is available from us via mail order. At 
a cost of $3.95 the project book includes a 
printed circuit board and presents very good 
value for money. The kit of parts is also available 
from us. 

Now you can double the value of the Mini 
Frequency Counter by adding this DIGITAL 
CAPACITANCE METER to the front end. By 
simply attaching this pulse circuit to the input of 
the counter, you can measure capacitors from 
100pf to about 1Omfd. This is very handy as a 
double-check for those values which are hard to 
decipher or where the value has rubbed off. 

Once the unit is set up accurately, you will be 
quite surprised how much capacitors vary in 
value, especially electrolytics. When a manu- 
facturer says his electrolytics can vary by as 
much as *+80% —20%, this variation really 
comes home when the values are read. Two 
electrolytics from the same batch can vary by as 
much as 50%. 


HOW THE CIRCUIT WORKS 

IC1 is a 555 timer arranged as a “one-shot’. 
This is a monostable multivibrator in which the 
unknown capacitor provides the time delay. 
When the capacitor ts included in the circuit, the 
555 is triggered from the count-display pulse of 
the mini frequency counter. This keeps the two 
units synchronised so that the display is steady. 
The output of the first 555 is initially LOW and 
goes HIGH for a period according to the time 
delay provided by the value of the unknown 
Capacitor. This is fed to pin 2 of the NAND gate 
contained in IC3. 

The second 555 is a free running oscillator set 
at 100kHz. The output pin 3 constantly feeds the 
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For about $8 you can extend 


the value of the Mini Frequency 
Counter to test capacitors. 


NAND gate and becomes our reference source. 
The output pin 3 of the NAND gate could be fed 
into the mint frequency counter for quite a 
successful reading except for one small problem. 

The gated 555 (IC1) is triggered into timing 
from pin 2. If no unknown capacitor is present at 
the input, the sync pulse still trips the IC and the 
small internal capacitance of the IC causes it to 
perform a short cycle. In fact a very short cycle. 
This would open up gate ‘a’ of the CD 4011 fora 
short time and allow a few cycles of the reference 
frequency to pass through. Thus we could not 
obtain a zero-set on the frequency counter. To 
overcome this problem we have gated the sync 
pulses out of the transmission time via gates ‘b’ 
and ‘c to obtain a zero set. 

It works like this: gate ‘b’ will pass the burst 
coming from pin 3 except when the sync pulse Is 
detected at pins 12 and 13 of gate ‘c’. It ts 
delayed and extended by the integrating network 
made up of the 1n and 1M components. The 


Gated pulses 
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pulses as if extended to give constant disptay. 
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Today is a new day. You will get out of it just what you put in. 
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eX ; R1 Mini trim pot2K 
ea" R2 : 10K 
| R3 " 100K 
R4 Resistor 100K 
R5 Mini trim pot1O00K 
R6 Resistor 3K3 
R7 : 1M 
: R8 : 330R 
- ee i a Capacitor 2n2 
: : 100pf 
& b i it @ | | i C3 “ 22n 
é | hetrt C4 10n 
< ale C5 a 1n 
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result is 3 zero’s on display when no capacitor is 
being tested. 

To explain how the Mini Frequency Counter 
converts the pulses to a reading, we will take two 
examples: 

Firstly we will exaggerate the count-display 
interval of time to make it easy to describe. 
Suppose the counter had a count period of one- 
half second and a display time of half-second. 
This means pulses present for the first half 
second will be displayed but those appearing for 
the remaining half second will not be counted. 
Now our capacitance meter sends out bursts of 
pulses and to prevent them overshooting into 
the display time, we provide a sync pulse. This 
means our circuit will only send pulses when the 
counter is ready to accept them. 

Let us compare the different effects of a In 
Capacitor with a .4/mfd capacitor. When the 1n 
Capacitor is being tested, the sync pulse turns on 
the first 555 and its output goes HIGH for a 
period of time to let 100 cycles of the 100kHz 
frequency through gate ‘a’ of the CD 4011. When 
the .47mfd capacitor is tested, the monostable 
time is lengthened considerably and 47,000 
cycles are gated through the NAND gate. This 
gives the display reading of 470. 

You can see that accurate timing is required 
and this is entirely possible with digital circuits 
and accurate timers such as the 555, having a 
linear response to RC values. 


CONSTRUCTION 

Our model was assembled on an experimenter 
board designed to take 3-IC’s. All the parts fit on 
the top of the board and this makes designing 
and construction very easy. Next month we are 
planning to have two printed circuit boards on 
the front of the magazine. One will be the 
Capacitance meter PC board and the other will be 
a dual tracking power supply. These are only in 
the planning stage and if you are wanting to 
make the capacitance project, it's best to start 
now. When the PC board comes along, you can 
transfer the parts across for a professional finish. 

Start construction by mounting the IC’s. This 
is not the normal sequence but in this case you 
will need to use the IC’s as a reference for the pin 
numbering as we have put smaller IC’s into the 
centre section and the third section. When 
fitting the resistors and capacitors, leave the 
leads long so that they can be soldered easily. 
There are 21 links on the board and these are 
made from tinned copper wire. Bend the ends 
square like a staple and hold them with a small 
pair of pliers.. The 4 mini trim pots fit onto the 
board so that they can be adjusted with an 
insulated screwdriver. 


SETTING UP 

IC2 provides the reference frequency and 
should be set to 100kHz. You can use the Mini 
Frequency Counter to adjust this frequency via 
the 100k mini trim pot. Connect the input of the 


56 TALKING ELECTRONICS NO.6 


counter to pin 3 and adjust the pot with an 
insulated screwdriver. Do not touch any of the 
components when performing this task as it will 
alter the frequency of the oscillator. 

You will now need 3 capacitors of known 
value. They should also have a close tolerance as 
the accuracy of your piece of test equipment can 
only be as accurate as the test specimen. Try for 
2% or 5% tolerance components having these 
values: 330pf, 3300pf 330n amd 3.3mfd. They 
should be either mica or polyester. Do not use 
tantalum or electrolytic at this stage. 

Move the flying jumper lead to the first 
terminal to bring the 2k mini pot into circuit. This 
range will test capacitors from 1 to 10mfd. 


Connect the 3.3mfd capacitor and turn the 
2k2 trim pot until the reading is 330. If you have 
a 6.8mfd ora 1mfd polyester capacitor, you can 
double check the acuracy and linear response. 
Ours was spot on. Move the jumper to the mid 
position. This is the nanofarad range. In other 
words you can consider the three zeros as 
OOOmfd. Select the 330n capacitor and set the 
readouts to 330 via the 10k pot. Double check 
the reading with the 3n3 capacitor. You should 
get O03 on the readout. 

Finally set the jumper to the pf x 100 range, 
and set the readout to 33 for the 3n3 capacitor. 
The 330pf capacitor will read O03 on the scale. 
This completes the setting up. Now you can go 
through your parts box and test all those “odd 
-ball” capacitors. You may get a Surprise too, 
seeing how widespread capacitors really are! 
Some types are inherently accurate while others 
don't come anywhere near the stated value. 

If you have any other ideas or improvements to 
this circuit, let us know soon. Our final design 
will have automatic shutdown and any other 
ideas will be welcomed before we get the 
printed circuit boards made. 
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Never search for a complicated solution when a simple answer is at hand. 
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PARTS LIST 


Resistor 47K 
Potentiometer 50K 
Resistor 47K 
C4 ae sal 47n (.047) 
- n 


Transistor BC547 


T1 Speaker transformer 
300:8 ohm with 
centre tap. 


Morse code key 
Battery snap 

9v battery 
speaker 8ohm 


TRANSFORMER 


300:8 ohm 
. 


OV 


CPO Circuit 


The biggest bug facing potential novice op- 
erators appears to be the requirement of morse 
code. Although various arguments have been 
put forward against such a requirement, the 
regulations still stands and a novice operator 
must be proficient in CW (morse code) at a speed 
of five words per minute. The only way to achieve 
this speed is a lot of determination and practice. 

Numerous cassettes are available which allow 
you to listen to Morse Code up to 12 words per 
minute and if you have a communications re- 
ceiver then you can listen to slow morse trans- 
missions. Both these methods will teach you 
good reception but you also have to be able to 
send. For this you need a morse key and an audio 
oscillator. You can then practice your speed and 
also tape yourself so that you can pick faults in 
your own transmission. 

Morse keys are available from $5.00 upwards, 
and although audio oscillators can also be 
purchased, a simple, efficient oscillator can be 
built in a short time from odds and ends you 
probably have laying around. 


The morse code circuit is a blocking oscillator. 
Parts from an old transistor radio can be used for 
the speaker transformer, and speaker. The trans- 
former should be a centre-tapped type. If the 
oscillator does not start-up, reverse the two 
primary leads. 
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IUDE 


DIODE TESTER 
Would you believe this project has three 
uses? 

Taken in order of priority, our circuit can 
be used as a singal injector, diode tester, 
and a black box puzzle. 

The puzzle idea sounds interesting, let's 
look at it. From the photo you can see the 
completed project is housed in a small 
metal container having a couple of terminals 
on one end. Now the object of the game is to 
ask someone to guess the contents of the 
box. You are allowed to give only a couple 
of clues. | suggest you try this with only 
“qualified” electronic experts as the thinking 
required to put out a suitable circuit is quite 
involved. The only information you are 
permitted to give your opponent is a dem- 
onstration. By placing a diode across the 
two terminals on the top of the case, one of 
the LEDs will illuminate to indicate the 
cathode end. Apart from this, nothing else 
need be said, except that a short circuit will 
illuminate both LEDs. Obviously you cannot 
open up the case as this will defeat the 
object of the game. You will be pleasantly 
surprised to find very few people capable 
of producing a suitable circuit as their first 
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& BLACK BOX PUZZLE 


DIODE TESTER 


Circuit diagram of the Diode tester/Signal injector 


KEN STONE 


Cost: $2.50 


TESTER 


thoughts will be of a pure DC nature. Once 
they realise this arrangement is unsuitable, 
most of them will give up. You can then 
show them the contents of the case. 

As the circuit is called a diode tester. we 
had better describe how this came about. 
The author, being a money miser, bought a 
lot of computer circuit boards from bargain 
centres and these contained lots of diodes. 
To save testing each diode individually for 
performance and cathode identification it 
was a simpler matter to place them across 
two terminals to give both answers at the 
same time. Thus the compact diode tester 
was developed. 

As a Side issue, a probe was fitted to the 
end of the case so that it could be used as a 
signal injector. This bonus has proven very 
handy. We have used it on three occasions 
to trace through a pocket radio, an amplifier 
and a car radio. The square wave output 
will pass through all stages of these sets 
and will give a loud buzz in the speaker. 
This means you will have to start any 
diagnosis at the output end of the amplifier 
and work towards the front end. As you 
move through each stage, the resulting 
tone in the speaker will increase. A drop in 


Procrastination is the thief of time. 


volume will indicate a fault stage. These 
units should be used in conjunction with 
other test equipment and preferably a cir- 
cuit diagram. However they will make your 
job a lot easier if the circuit is unobtainable. 
Your hand and body act as an earth for 
the oscillator and it can be probed into 
almost any part of the set without damaging 
either the oscillator or the radio. Since the 
bleed current and the 555 current is fairly 
high, it is suggested that the battery is 
removed after each use. Otherwise the 9v 
battery will last but a few days. 

We haven't given any detailed construc- 
tion notes for this project. The enlarged 
photos speak for themselves. Any values of 
resistors will be suitable for the oscillator 
provided they are near to the values sug- 
gested. 

A printed circuit board has been created 
for the project and this enables you to 
mount the whole assembly inside a battery 
case. A really neat idea. 


R1 resistor 3k9 


R2 47k . 
R4 “ 1k = 
C1 capacitor 10n = 


IC1 555 timer 

LED 1 3mm red LED 
LED2 3mm red LED 
salvaged 9v battery case 

s: large pins to be used as terminals 
& large needle to be used as probe 
= Qv battery 

_DIODE TESTER PC board 
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The 555 IC is wired as a square wave 
oscillator running at about 2kHz. A square 
wave is rich in harmonics and when injected 
into a radio or amplifier, will produce a tone 
in the speaker indicating that the set is 
operating. This same square wave can be 
rectified by a diode placed between the 
output pin and rail to light one of the two 
light emitting diodes. The two output 1k 
resistors provide a voltage divider as well 
as a load resistor to give the LEDs its 
correct operating voltage. You can see that 
both LEDs will light if the diode under test 
has a short circuit. This is due to the AC 
from the 555 being passed to both LEDs. 
This circuit puts a 5mA current through the 
diode and very small point-contact diodes 
should not be tested. Other than that any 


diode can be tested. 


COMPONENT LAYOUT 
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lRain lan Bird 4054 
Throttle & K Stone 3192 


PART 2 


As promised, we have produced a Printed 
circuit board for the train throttle in issue 5. The 
interest shown by model enthusiasts has en- 
couraged us to provide a number of model 


from train 1N4001 
transformer 


Figure 2 is an improved circuit and will be 
followed up next issue with a PC board. You will 
notice an extra BC 54/7 transistor has been 
included. The first problem you will encounter 
with complex loop layouts is the formation of 
reverse loops. This occurs when a side track is 


1N4002 


TO REVERSING SWITCH 


* 


see text 
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projects which are currently in the pipeline. 

This circuit is suitable for simple layouts 
containing virtually no sets of points, so that no 
reverse loops are created. The output is preset 
via the 220R and 39R resistors and will suit 
almost any type of locomotive. It has one slight 
disadvantage. It lacks overload protection. Build 
this simple controller first and test its perfor- 
mance. If you find it is too limited, see our next 
improved circuit. 


DIRECTION 
SWITCH 
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taken off the main track and brought back again 
at a point prior to the take-off point. This 
effectively reverses the rail polarities and requires 
careful layout planning. You may find 2 or 3 
throttles will be required for involved layouts - 
one for each section. This is where model 
railway becomes involved and expensive. See 
how you can manage with one unit. 

The top 1k trim pot sets the maximum speed 


and the bottom trim pot sets the start-off voltage. 


This is handy as different locomotives have 
different characteristics. Should a short circuit 
occur due to a train derailment or loop problem, 
the voltage across the R5 resistor (“aohm) will 
rise and turn on the lower BC 547 transistor. This 
will reduce the base voltage of the driver BC 547 
and thus shut down the 2N 3055. The current 
level at which this occurs depends on the value 
of this special resistor. We suggest using 4 x 
2R2 resistors in parallel, although a couple of 1R 
resistors will do the same job. The choice of 
resistors allows us to adjust the value of the 
maximum current from /2 amp (using a 1R 1 watt 
resistor) to 1.5 amp (using 3 x 1R resistors). 
This will depend on the rating of the power 
transformer. The 2N 3055 will need to be 
mounted on a heatsink since the “roll off” point 
will range from .5 amp to 1.5 amp and the 
transistor will get very hot. 
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Money is the fringe benefit of a job you like. 


TV Servicing 


This month we concentrate on the AWA model 3500 
colour TV chassis. This set was the first fully transis-~ 
torised set to be released on the market employing 
the PAL-D system. It is now 10 years old and quite 
noticeably shows the advancements made in module 
construction over the past decade. In some respects 
the design is still ahead of some of the current range 


| of sets. The advantage of the 3500 construction means 


every component is located on a module leaving no 
components behind in the cabinet. This is by far the 
best approach to designing a set. The idea of a 
mother-daughter board in which modules plug into a 
base board is not a good idea. So often we have found 
the faulty component to be one of the few remaining 
parts on the mother board, defeating the purpose of a 
modular system. 

Since these model 3500 sets were fairly popular and 
used by large rental companies, they are quite often 
seen in Auction rooms and second-hand shops. 
Although they do NOT represent a good investment for 
viewing purposes, they are quite suitable for experi- 
menting. These notes refer almost entirely to this 
model as every make of set uses a different circuit 
for the power supply section. 
We have previously detailed the Switch Mode Power 
Supply for the Luxor set. The AWA also uses a 
"switched" power supply but of an older design. It 
Starts-up much slower and and has a lower regulation 
performance and in general has a lower rate of break- 
down. 

Even so, we have carried out suffient repairs to this 
type of power supply to be able to help others to 
locate some of the more common faults. The first 
thing you will notice with the power supply module is 
its very awkward attachment to the main frame. Once 
the module has been extracted, open out the back 
clips so that it can be inserted and withdrawn with 
ease. You will notice the module consists of two prin- 
ted circuit boards which have been wired in-situ 
making repairs very difficult. We overcome most of 
this trauma by cutting the components off the board 
and soldering onto the remaining short leads. 

There are only about 5 regular faults with this module, 
and once these are known, its not so bewildering. 

Its an interesting points to note: We have never had a 


| blown fuse on any of these modules, even though they 


contain 4 safety fuses. This emphasises the worthless- 
ness of fuses in electronic circuits. Even when parts 
Sshort-out in the supply, the mains fuse has never 
reacted. The 2 amp cut-out on the back of the set 
is generally triggered by a crow-bar thyristor to turn 
the set off. Any intermittent faults are best left to 
run their course until the supply fails completely. 


| This will make it so much easier to repair and reduce 


ithe frustration enormously. 


This is the order in which we approach a repair on 
the module: 

1. VT608 is a "TIP" type transistor mounted on the 
right hand side of the module frame. Use a TIP31A 
with its centre lead cut off. 


2. W605 is located at the top right hand corner of 
the module. It is a large zener diode with a flag 


heat sink. Use 2 x 15v. iwatt zener diodes in series. 
The flange on the old.diode is the cathode and by 
cutting the leads carefully, the new diodes can be 
attached to the top of the board via the old leads. 
Solder a flag to the centre of the two new zener 
diodes for heat dissipation. 


3. VT 604 is the chopper transistor. Use _ eithera 
BU 126 or 2SD 350A or any type with ratings in 
between. We have found it fails for no apparent reason. 
The top PC board will have to be loosened to remove 
the transistor. 


4. Diode 610 is a 1N4002. It is mounted just below 
the driver transistor containing the finned heat sink.. 
It goes intermittently open. 


5. C 607 is 1,000mfd 63v electrolytic mounted in a 
clip on the top side of the module. These can go open 
or dry out. 


Other Components fail on a less frequent basis and to 
locate them you will have to know a little bit of how 
the circuit works. 7 

Without using a highly technical approach, this is 


HOW THE CIRCUIT WORKS 


When the set is switched on, 230v and 32v appears as 
shown in the block diagram. The 400mfd electrolytic 
C609 charges to turn on the 30v regulator transistor 
and the anode end of the 30v zener diode W605 switch. 
the "turn-on" transistor into conduction. This enables 
the multivibrator consisting of VT 603 and VT 606 to 
start up and feed the driver transistor VT 605 which 
is transformer coupled to the chopper transistor. The 

mark-space ratio of the multivibrator is adjusted via 
the feedback voltage and this sets the high tension 

voltage to about 60v. The multivibrator is kept in 

operation by pulses from the horizontal output section 

via line 3/2. Two sensing trips are provided in the 

circuit which have a "crowbar" effect. The main 

thyristor shorts the 230v line to deck and trips the 

circuit breaker. This occurs when the 72v zener diode 

senses 72v since the excess voltage above 72v_ will 

appear directly across the resistor in its anode line 

and this will trigger the thyristor. The other thy- 

ristor shorts out the pulses from the driver transistor 

To date, we have never had this thyristor take any 

action on clamping the circuit. 
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ELECTROLYTICS 

[] 1mfd 50v PC mount 18¢ 
[.] 2.2mfd 16v 18¢ 
[] 4.7mfd 35v ” ” 18¢ 
[] 10mfd 16v ” “ 18¢ 
[] 22mfd 16v ” “ 22¢ 
[] 47mfd 10v ” ” 25¢ 
[_] 100mfd 16v ” “ 28¢ 
[-] 220mfd 10v ” “ 35¢ 
[_] 220mfd 10v axial 35¢ 
[] 470mfd 10v PC mount 40¢ 
[_] 1000mfd 16v 75¢ 
[_] 1000mfd 25v “ 

[-] 2200mfd 35v 


RESISTORS 
all % watt 5% 
3¢ each 
1R 
2R2 
10R 
12R 
15R 
18R 
22R 
27R 
33R 
39R 
47R 
56R 
68R 
82R 
100R 
120R 
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“10 PC board kit” 1 sided 
“10 PC board kit” 2 sided 
1 PC board blank 200 x 200mm 
1 PC board blank 200 x 400mm 
10 PC boards blank 200 x 400mm 
No 60 drill 
PC kit to make your own boards 
Pkt of 20 transistors 

) 100 transistors: 50 BC547, 50 BC557 


CI 
CI 
Cl 
CI 
CI 
C] 
CI 
CI 
CI 
C 
Cl 
C] 
C] 
CI 
CI 
C) 
C] 
CI 


2%" speaker 8 ohm 
Pkt of 50 assorted LEDs 


*post and pack: 
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CI 


CAPACITORS IC,s 


[] 150n_ 8¢ []4001 35¢ 
[] 100n 12¢ CJ 4011 35¢ 
[] 47n 12¢ [-] 4017 1.50 
[] 33n 11¢ [-] 4024 1.00 
[] 22n 10¢ [_] 4026 2.20 
[] 10n 10¢ [_] 4047 1.20 C] AND4145R 
[] sn2 7¢ [_] 4069 70¢ C1 7805 
[] 6n8 10¢ LJ 74c14 90¢ CL] 1N914 
[] 4n7 10¢ []74c85 = 1.20 C] 1N4004 
[] 3n9 10¢ ie eeckete [] LED’s red 5mm 
[] 3n3 10¢ 8 pin ae L] LED’s red 3mm 
[] 2n2 10¢ CF 14 pin 256 [_] LED’s green 5mm 
[] 1n5 10¢ CH 16 pin B06 [_] LED’s green 3mm 
[] 1n 10¢ a 741 30¢ L_] LED’s orange 5mm 
ape css sees 
p C 
[-] 100pf 10¢ 
[] 4n7 1500V 10¢ 


Min P&P $1.00 


EXPERIMENTER PARTS co, 


2 Ethel St, Moorabbin, 3189. (maii order only) Total enclosed: $ 
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Many a man who thinks he is a free thinker is only a free talker. 


TESTING POWER SUPPLIES 


This may come as a surprise. I consider the most 
dangerous part of repairing a TV is replacing the 

fuse. I have received more annoying bites when fitting 
a fuse than all the other operations put together. 
Even though the power plug may be pulled from the 
wall socket, the main electrolytic in the power supply 
can be fully charged even hours after the fuse has 
blown. 

The fuse can generally be removed with the aid of a 
screwdriver but re-insertion must be with your fingers 
to avoid smashing the glass tube. This is where the 

danger comes in. One end of the fuse will have a 
high potential while the other will be low. And Zap! | 


So don't forget to short across the end-clips before 
removing a blown fuse. 
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With the most dangerous part of servicing understood, 
the actual repair of the power supply module should 
be done the aid and safety of an isolating transformer. 
This may be feasable in the workshop, but what about 
repairs in the home? I know of not one technician 
who carries a large isolating transformer with him in 
the car. So obviously he must take added precautions 
to avoid shock, just like me. All pliers and tools are 
of the well-insulated variety and any soldering iron or 


CRO must have the earth pin physically removed so that 


they are isolated from the mains as far as earthing 
is concerned. This is most important on hot-chassis 
sets such as Blaupunkt, Siemens, Nordemende, and 
Finlux as the chassis will be at least 120v above earth. 
Fortunately the 3500 chassis has a mains transformer 
supplying a set of rectifying diodes so the chassis will 
be at earth potential in this case. Still the same, it 
is better to be careful at all times. Never forgetting 
my first rule of safety: Put only one hand at a time 
into a set. 


For the cost of replacing the 5 components we have 
singled out, you can perform an overhaul on the power 
supply at very little cost. Before the unit is switched 
on, it is also wise to check the forward and reverse 
"resistance" of all the other zener diodes to reduce 
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the possibility of the supply blowing up again. 

I can well remember the first time I had to service , 
one of these modules. The hiddeous mess and difficulty 
of repair put me off for quite some time. It was only 
afer a few of the bugs were ironed out, that I was 
prepared to tackle one of these problem sets in the 
home. A Change-over service does exist from time-to- 
time but the added inconvenience of sending in your 
module before receiving a replacement means an 
extended delay and makes the final repair very 
expensive. The more jobs you can carry out in the home, 
the higher will be your return along with a greater 
satisfaction. 

As is always the way, the first fault with a 3500 
power supply was an intermittent fault. The set would 
sometimes refuse to come on. However every time I 
appeared on the scene, the set would come on perf- 
ectly. I took my own advise and refused to take the 
module in to the workshop until it faulted completely. 
The trouble was finally traced to the 1N 4002 diode 
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3500 POWER SUPPLY 


mentioned in point 4 above and to my surprise, has 

occured on two other occasions. 

I hope this list of points helps you in diagnosing your 

faulty module. 

This just about brings me to the end of power supply 

faults. Next time I will move to the other end of the 

signal and describe how you can locate faults by 

looking at the built-in CRO, the picture tube. 
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The circuit diagram for the Mini Mixer and the Fuzz unit. The diodes are 
included in the fuzz version only. For clarity, only two volume pots are shown in 
the diagram. The other four channels are also wired in the same way. 


| 
° ° 
x x 


i[o}o[e)(ole|(e[s)(a[a)'m[e)(m[e)(@[e)(@]e)(e[e)a[e)(o[e)(=[=)(s le) als) Sle s[=)(m (mf = (a[e) (ale o18)[s[s) s[e)(a]@)(a[e)(a/a)(ele)ele)(ele)(e[=)(=[=)\=) 
2a o a ‘ 
(| em} [20] es) (wo [en)(un[es) (eo fen) (mo [en) (co [em] [ea) (alms (mle) (ws [@) (le) (@[e) (we) (@[e:(w[e)(wle)( 4 epi ss POCO SS SIO SOOO OOO OO OO OC CIC 
MINI MIXER al BATTERY SNAP 


This mixer is handy for those practice sessions 
where there are SIX instrumentalists and only 
TWO input jacks!! 

The circuit of the Mini Mixer can be divided 
into three sections: the passive mixer, the pre- BYPASS 
amplifier, and the fuzz circuit. mae 

A signal at the input of the mixer is attenuated 
by the 10K log pot, which ts wired as a voltage 
divider and is fed into the mixer (which consists 
of the 10K fixed resistors). 

The preamplifier can be divided into two 
sections, the first transistor is acommon-emitter 
amplifier, and the second transistor Is an emitter : 
follower. Se a OF 

The overall gain of the Mini Mixer, with its = | : = “UACR. 
inputs at full volume is about unity. , Aq 

In the fuzz version of the circuit, the passive 
stage is omitted, and two diodes are added 
across the output of the preamp. With the guitar FUZZ UNIT WIRING 
at full volume the amplifier is overdriven and ; 
distorts. The distorted signal is then clipped by Mount the fuzz unit in a metal case to 
the diodes. Across each diode is a voltage drop keep radio Interference to a minimum, 
of about .7 volts so when a signal greater than 
this is placed across the diodes, the voltage in 
excess of ./ is taken to ground. 
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Success is the achievement of what you set out to do. 
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CONSTRUCTION 

For the mixer version, construction is straight- 
forward. Omit the diodes. The output jack is a 
stereo jack, and it is used to switch the power on, 
when a plug Is inserted into it. To achieve this, 
the negative terminal of the battery is connected 
to the earth pin of the jack. 

When a MONO plug is inserted in this jack, it 
shorts the sleeve to the earth connection, com- 
pleting the circuit. If a stereo plug is inserted, 
nothing will happen. 

For the fuzz version, omit all the 10K resistors 
and follow the wiring diagram. The power switch 
has been incorporated in the “effect bypass” 
switch, but a stereo jack could be used, as in the 
mixer version. 

If you desire to use the unit as a preamplifier, 
connect your signal to the fuzz input, and omit 
the 10K resistors and the diodes. If it is necessary 
to connect the preamp to a supply other than a 
battery, add a 56R resistor between the positive 
rail of the board and the power supply. Do not try 
to run the preamp on a voltage above 15v. 


BLACK WIRE SLEEVE 
BATTERY SNAP OUTPUT SOCKET 
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FUZZ INPUT 
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“You see, there are only two input jacks!” 


— fel pelle 
™ PARTS LIST 

2 | | a 
™ R1-6 resistor 10k 

m R7 “ 220k 

™ R8 . 5k6 

™ ROI . 150R 

mH 6R10 - 2k2 

m R11 . 1k 

Mm Cl electrolytic 10mfd 16v 

m@ C2 . 10mfd 16v 

M@ C3 . 100mfd 16v 

m@ al transistor BC547 

mm a2 . BC547 

mM D1 diode 1N914 

@ vD2 . 1N914 

™ LED 5mm red led 

™ Pots 1-6 10k log sliders 
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Inside the fuzz unit: 
note the neat layout 
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Blessed is he who gets what he likes, but more blessed is he who likes what he gets. 
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FAHN LD 


y Someone’‘s made an awful boo-boo! We've over- 

ordered on these versatile flashing LEDs: and now 
we ‘ve got to try to move them! So the price has been 
sacrificed. Sacrificed? It's sheer bloody murder!!! You 
CAN buy one flashing LED for the normal price. but if you 
order TWO, you can have them for less than the normal 
price of ONE!!!! Does that make sense? No way!!! So grab 
a few now before we come to our senses! 


$1.50 EACH ...OR- 


FLASHING LEDS 
$1.50 EACH...OR 


TWO FORS1.00 


Z-4000 


One of the most amazing features of the 
flashing LED is the size of the chip performing 
the flashing function. When you look inside the 
opaque shell a tiny square speck is visible on the 
end of the anode lead. With the aid of a strong 
light and a sharp pair of eyes you will be able to 
see two fine wires connecting between the chip 
and the two other leads inside the LED. These 
wire up the chip to the light emitting diode. 
Don’t bother to explore any further into the 
construction of the LED by opening up the 
plastic package...... you won't get past first base. 
We tried and found the chip to be contained 
inside an epoxy package. The silicon wafer was 
layered and far too microscopic to see any detail. 
So far we have been unable to obtain any further 


by Colin Mitchell 
& Paul Jones 
inspired by Dick Smith 


details on the construction of the chip. 
The other astonishing feature of the flashing 
LED was detected by accident during our ex- 


_perimenting. 


We were just finishing the alternate flashing 
circuit when we brought the overhead light 
closer to the birds-nest of wiring when we 
noticed the pulse rate changed slightly. Then all 
of a sudden the ammeter in the line with the 
circuit fell back to zero and the circuit stopped 
working. The silicon chip inside the flashing led 
was light sensitive! From an average current of 
10mA it suddenly dropped off to 10 microamps. 
A truly amazing reaction. Unfortunately we have 
not been able to make any use of the phenomonen 
as the 60 watt lamp had to be within 10cm of the 
LED. 

PULSE RATE 

Under normal conditions the flash rate is 
about 3 flashes per second. (3PPS). This is the 
minimum flash rate and it coincides with a 
supply of 5v. If the voltage is reduced or increased 
above this value, the flash rate increases. It is 
also increased if an electrolytic is placed across 
the series dropper resistor. 

Simply speaking you can treat a flashing LED 
exactly like an ordinary LED. The only difference 
is its minimum working voltage. Flashing LEDs 
prefer a voltage around 5v although they will 
operate quite satisfactorily on a voltage as low as 
3v. They can be put into circuits using normal 
LEDs to give a rather startling result. The SHELL 
GAME described later in the article uses a 
flashing LED in this situation. . 
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COLIN’s still trying 


K to light the LED 


This ts our schematic representation of a 


K flashing LED. Note the dashed arrows to indicate 


the flash and the 


block below the cathode 


representing the chip. 
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INSIDE A FLASHING LED 


Flasher chip 


this lead goes to the 


negative terminal 
of the battery. 


1 pea] spoyyeo 


USING A FLASHING LED ON HIGH VOLTAGE 

The recommended voltage for a flashing LED 
is 5v. The manufacturers have designed for this 
voltage so that the LEDs can be directly coupled 
to either TTL or CMOS circuits without any 
additional components. The chip contains an 
effective 220 ohm resistor to provide the LED 
with 1.7 volts. Since the flasher chip is connected 
across the two input leads the maximum direct 
voltage should be 7 volts to prevent overloading. 
For operation on voltages higher than 6v, a 
dropping resistor should be included in one lead. 
During the OFF periods the voltage across the 
chip will be full rail voltage. If you experience 
faulty operation of a flashing LED, you can insert 
a 5v6 zener diode across the LED. If you don't 
have a zener diode, a 4/0 ohm resistor will 
provide nearly the same effect. 

We tested 3 flashing LEDs on a 15v supply 
with a suitable dropping resistor and found them 
all to flash at 3HzZ without damaging the chip. 
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THE SHELL GAME 

The Shell Game is a centuries old con game. It 
originally used 3 half walnut shells and a dried 
pea. The pea was placed under one of the shells 
and they were shuffled past one another. A 
bystander was lulled into watching the shells 
and asked to choose which shell contained the 
pea. He was invariably wrong. 

We have produced a simple electronic version. 
The three walnuts are replaced by 3 push 
switches, the shuffling motion performed by the 
IC, and the pea by the 3 LEDs. 

The clocking of the decade counter IC is 
obtained by the noise content of the push 
switch. Since it has no debounce network, the IC 
will clock a number of times according to the 
amount of noise it receives from the switch. This 
will give a completely random readout. The first 
three outputs of the CD 4017 connect to red 
LEDs and three push buttons. The cathodes are 


connected together and pass to a flashing LED 


and dropper resistor. This circuit is designed for 
Sv operation, it will not work on voltages below 
6v as the voltage drop across the components Is 
at least 6v. 

By pushing Sw1, the decade counter will 
clock several times as a result of noise pulses 
from the push switch. By pressing one of the 
three switches Sw2 to Sw4 you will detect 
which LED is activated. 

The arrangements for circuit construction will 
be left to you. One section of an Experimenter 
board could be used to mount all the components. 
Two readers fitted their designs onto the top of a 
small Zippy box, in place of the aluminium lid, 


6-9V 


SHELL GAME 


the flashing LED itself is not visible to the 
players. It is intended purely as an activating 
medium to flash the ordinary LEDs. 


680R 


47mfdi + 


LEDS FLASH ALTERNATELY 


FLASHING SPEED DEPENDS ON APPLIED VOLTAGE 


A flashing LED can be made to flash alternately 
with an ordinary LED to give a result similar to 
railway boom-lights. The secret of this operation 
is the top 680 ohm resistor. When the voltage is 
applied to the circuit the electrolytic is uncharged 
and provides a low pass for the ordinary LED. As 
the electrolytic charges, the LED gradually fades 
and draws less current. The voltage across the 
flashing LED increases and it turns on. After a 
short time it turns off. This allows the other LED 
to light again. The flash rate for this circuit is 
fixed at about 3Hz. If you wish to have a lower 
flash rate, use our next circuit. 
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He makes no friend who makes no foe. 


PROGRAMMABLE 
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PROGRAMMABLE COUNTER CIRCUIT 


Our programmable counter was originally de- 
signed for our printed circuit board production. 
The operator required a simple counter to inform 
him when the total number of holes had been 
drilled on each board. Lets look at how this came 
about. Our PC boards are hand drilled on a 4- 
head high-speed drill. The blank boards are 
stacked 4-high making a total of 16 boards 
completed in the one operation. Since the 
copper-clad board is drilled BEFORE etching 
(this is the very opposite to prototype production) 
it is not possible to pick up the boards and locate 
any missing holes. This leaves the nagging 
possibility that a hole or two may be left undrilled. 

Our programmable counter removes this an- 
guish since the complete number of holes for 
each board is known and is set on the counter 
before the run. For instance we set 101 holes for 


the Led Zeppelin and 202 for the Experimenter - 


Deck. Each time a hole is drilled the counter is 
advanced one digit. A small piezo beeper was 
fitted to the output to indicate the end of each 
board. Maybe you don't need to count PC holes 
but if you work, (or a member of your family 
works) in a production line situation, you will be 
able to find at least half a dozen uses for a unit 
counter. It can be installed either as a primary 
counter, piece-rate-work-counter or as a back- 
up counter to check on individual work-flow. Or 
even one of a miriad of other situations. Even 
though it has been designed to count to only 
1,000, two modules can be cascaded together 
to count to 1 million!! 

An electronic pre-settable counter such as 
this is almost un-obtainable commercially. The 


few units we saw were in the $100 region. The 
two mechanical units needed to be pre-set after 
each count-down and were severely limited to 
the number of counts they could handle per 
second. In addition, the pre-setting was very 
slow and required a fairly high current to operate | 
the solenoid. 

We have overcome all these limitations: 
Instant start - even half-way through a count - 
high count speeds and a variety of pick-ups 

a aac EN rd | 


With an endless number 
of uses you will be very 
glad to have it around 
ek a See ea ea an ee 


make this counter very versatile. By using a 
CMOS 7588 the counter can be operated from a 
6v lantern battery for many months so that 
complete portability is assured. You could even 
use it for counting sheep although it is primarily 
intended as an aid to production-line manufact- 
uring, or anywhere a high number of items is 
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This project is a BUILDING 
BLOCK build it now and keep 
it for future experimenting 
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Programmable Counter 


The molex pins can be replaced by a rotary switch. 


PARTS LIST iC1 timer IC NE 555 
R1 resisto 22k ih, watt IC2 decade counterCD 4017 
R2 ™ 22k re iC3 " . CD 4017 
R3 - 22k 7 IC4 " “ CD 4017 
R4 ™ 470R 7 
R5 - 100k _ 
RG . 10k 7 Q1 transistor © BC 547 
R7 . 330k “ D; Dz D3 diodes IN 4148 
R8 i 330k 7 
R9 7 330R . LED, LED> 5mm red LED 

Sw) Push-to-make switch 
C1 capacitor In 100v 30 Molex pins 
C2 electrolytic 10mfd 16v Battery Snap 

capacitor In 100v PROGRAMMABLE COUNTER PC BOARD 


Pushbutton, 


3 1N4148 


100 10 
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AND Gate Buffer 


PROGRAMMABLE COUNTER BLOCK DIAGRAM 


HOW THE CIRCUIT WORKS 


The 555 js wired as a monostable multivibrator 
and its output Is fed to the first CD 401 7 decade 
counter. The “carry out” of this IC is connected to 
the next CD 401 7 and likewise the third CD 401 7 
is connected to the second to enable the circuit 
to count to 1,000. Any number from one to 1,000 
can be pre-set via the three jumper leads and 
Molex pins. When the three decade counters 


count up to the pre-determined number, they 


present three HIGHs to the buffer transistor via 
the three gating diodes. This will turn on the 
LED. Any signalling device can be substituted for 
the LED such as a relay, buzzer or piezo siren, 
making this unit suitable for operation tn noisy 
surroundings or even remote from the counting 
source. A miniature LED registers each count as 
the 555 clocks the first 4017 IC. 


“CUT-OUT” FOR COUNTER 


TALHING ELECTRONICS NO.6 . 73 


SENSORS 

As the input circuit is fully de-bounced, it will 
accept a variety of sensors. Even a “rubishy” 
push button switch will clock the counter pro- 
viding it does actually make contact. Other 
suitable switches include reed switches and Hall 
effect sensors. 

Fitting these switches to hand operated tools 
such as drills and presses should present no 
problem as a reed switch and magnet can always 
be attached to the moving arm of the drill with 
silicone glue and the limit of travel adjusted 
so that the reed switch contacts only during the 
final portion of travel. 

For other assembly line or piece-work the 
movement of your hand can be detected via a 
long piece of spring steel wire connected to a 
micro-switch. As you brush past this wire during 
the course of your assembly, it registers as a 
count. The most logical place to position these 
detectors is above the completed parts bin. As 
you drop the component or pack the component, 
you will trigger the pulse. 


MOUNTING THE COMPONENTS 

The layout of the board is almost identical to 
the circuit diagram. This will make parts locating 
very easy. 

The first components to be fitted are the 
Molex pins. They are very fiddly and need to be 
inserted one-at-a-time. If you cannot bear to 
hold them while soldering, insert a piece of wire 
into their opening and use this as an “extension”. 

Next fit the jumpers as shown in the lay-out 
diagram and the Q resistors. 

Next solder the two LEDs, 2 green caps and 
the electrolytic followed by the transistor, switch 
and battery snap. 

The 4 IC’s can be mounted on IC sockets 
although the cost of the 555 is not much more 
than a socket. However a saving will be made by 
fitting sockets for the CD 401 7's as they account 
for about half the cost of the project. 

Carefully solder the 4 IC’s and note they all go 
into the board around the same way. 

Lastly solder the three diodes making sure 
that their three leads are left full length as they 
become flying leads to connect to the semi- 
circle of Molex pins. 


2 OPTICAL PUZZLES 


Hold the illustration 30 cm from 
your eyes. Stare at the 3 dots on the 
nose for 90 seconds without moving 
your eyes. Then look at a blank wall 
about 1.metre away and in a few 
seconds, the drawing will appear as a 
positive. 
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Note the first Molex pin has been off-set from 
the semi-circle because it is not counted as “1” 
but “O” when working out the pre-set number. 
You can see the “5” printed on the underside of 
the PC board shining through the board to give 
you an indication of the correct pin numbering. 


CONSTRUCTION AND TESTING 

As most of the expense lies in the three CD 
4017's, we suggest using sockets so that they 
may be re-employed if necessary. | hope this 
won't be needed, but you never know what the 
future holds. 

The assembly is very simple if you follow the 
layout diagram. As with most of our projects, the 
components form an orderly fashion and gen- 
erally follow the positions on the circuit diagram. 
This is especially necessary when the PC board 
forms part of the programming panel and the 
three semi-circles of Molex pins are designed to 
directly correspond to the pre-programmed 
number. An overlay is provided in this article as a 
“cut out” to stick onto the board. This will make it 
easier to identify each Molex pin when setting a 
number as the first Molex pin corresponds to “O” 
and the second pin to “1” with the third equal to 
“2” etc. 

The counter provides automatic reset on 
“turn-on” via the 1n capacitor and 100k resistor. 
The 555 has a delay of about one quarter of a 
second making it capable of accepting about 
two counts per second. For higher frequencies 
the delay is shortened and the value of the 
Capacitor required can be obtained by experimen- 
tation. For a simple adjustment, you can reduce 
the capacitor by a factor of 10 to increase the 
count rate 10 times. | 

To set up the counter for testing, choose alow 
number and correctly position the three diodes. 
Trigger the 555 with a simple push-button 
switch and count the number of pushes. The LED 
should light. Next, choose a higher number 
involving the three 401 7’s and check its accuracy 
a number of times. Once you are assured that it is 
operating correctly, it can be used to count the 
items you assemble at home through to counting 
your collection of gold coins. 
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Can you find the LED? 


Corrections for issue 6 


“10 PC board kit” 1 sided 


Page 11 3rd last paragraph should read: “10 PC board kit” 2 sided 


The first “2 second TOUCH SWITCH delay out , 1 PC board blank 200 x 200mm 
put is detected on pin 4. It is normally HIGH and 1 1 PC board blank 200 x 400mm 
goes low for “2 second. Pin 10 is the pulse output ( ) 10 PC boards blank 200 x 400mm 
and will flash briefly when gates c and d are pulsed ( ) No. 60 drill 


via the 10n capacitor. You will be able to detect this ( ) PC kit to make your own boards 
pulse on the test LED. 


P9 parts 1 x 22mfd 3 x 2u2 


( Pkt of 20 transistors 
() 100 transistors:50 BC547, 50 BC557 
( ) 2%" speaker 8 ohm 
( ) Pkt of 50 assorted LEDs 
*post and pack: 


P.55: Fault on overlay: 


35 Rosewarne Ave., 
Cheltenham, 3792. 
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( ) Project Book No. 2 3.95 
( ) Project Books 1-5 19.50 
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) Light The LED 
“ "PC board 
) LED Zeppelin 
) a4 a 


PC board 
Experimenter Board 1 - 5 

. “ 6 

7 

8 


. “PC board 


Experimenter Deck 


Counter Module 
. PC boarc 
7 Segment Display 4 digits 
PC board 
Power Supply 
PC board 


) Designer Board 
accepts 4 to 8 IC's $3 50 


) 5 Designer Boards $15 


) Mother Board 
accepts 5 designer boards $3 


Post & pack ist board 60c 
each additional boarct 30c 


) 
) . “PC beard 
ee 
) 


1.85 


11.50 


375 


15.5¢ 
S25 | 
8.00 : 


3.95 
3.50 


1.80 


Please add sufficient post & pack 


see TE No6 P38 
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$3.00 ( ) Square Wave Oscillator 
95 | 


PC board 
Binary Counter 
Noise - A - Tron 
. ‘ PC board 
Super Bug 
“ “ PC board 
Shootgame extras 
Simplicity Amplifier 
. " PC board 
Quick Draw 
a “ PC board 
Combination Lock 
. PC board 
Sinary High-Low project & 
LED Dice 
7 PC board 
Hangman 
. PC board 
Mini Mixer 
: “ PC board 
Egs Timer 
“PC board 
Programmable Counter 
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